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ABSTRACT
Stefan, Deborah C., M.A., 1977 Zoology
Effects of a forest fire upon the benthic community of a mountain 
stream in northeast Idaho.
Advisor: Andrew L. Sheldon
The purpose of this study which was conducted in 1974 and 1975 was 
to investigate the effects of the Fitz Creek fire of August, 1973 
upon the benthic community of White Cap Creek which was partially 
surrounded by the bum. Study sections of White Cap Creek within the 
burn, below the burn, and above the burn were examined.
Taxonomic composition, distribution, density, and relative abundance 
of benthic invertebrates were compared within and between stream study 
sections. Effects of the fire upon insect drift, periphyton, detritus, 
and physical parameters of the stream were also investigated.
There were neither sudden nor drastic changes in species composition 
of benthic invertebrates with the exception of Plecoptera between the 
burned and unburned stream areas.
The uppermost station of the burn area was more similar in relative 
abundance of macro-invertebrates to stations above the burn than to 
its more proximal station within the burn. However, there was a sharp 
contrast in relative abundance of Coleoptera between stations above 
the burn and all other sites.
Plecoptera was the only taxa for which significant differences in 
numbers in artificial substrates among study sections occurred, whereas 
significant differences in numbers of four taxa occurred within study 
sections of White Cap Creek.
Diel periodicity and total numbers of subsurface drifting organisms 
were similar between the burn and below-burn stations. There was a 
marked increase from 1974 to 1975 in numbers of surface drifting 
organisms at both burn and below-burn stations. Percentage composition 
of total drift was similar between stations with surface drift com­
prising a large percentage of total drift.
The above-burn sampling site which was adjacent to the burn had 
substantially higher amounts of chlorophyll on periphyton samplers 
than other sites. Slightly higher amounts of chlorophyll on periphyton 
samplers occurred at the uppermost station above the burn as compared 
to the burn and below-burn areas.
There were no significant differences among study sections in the 
amounts of detritus accumulated in stations. However, there was a 
significant difference in the amounts of fine detritus accumulated 
within above-burn stations.
Water temperatures were 0.5° to 1.5° C. higher within the burn as 
compared to the above-burn area in 1974 and 1975.
The fire appeared to have little overall effect on the benthic 
community of White Cap Creek.
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CHAPTER I 
INTRODUCTION
Fire has played a major role in shaping forest ecosystems for many 
years, but only recently has this role been studied to any extent.
Most fire ecology investigations have concerned the terrestrial com­
ponents of ecosystems. Although some fire research has been concerned 
with alteration of water quality, the effects of fires upon stream 
communities have not been documented.
Effects of forest clear-cuts upon stream communities can be used 
to predict the effects of fires upon stream biota. Although the con­
ditions produced by clear-cutting are not identical to those produced 
by fires, the effects upon stream biota resulting from vegetation removal 
can be considered similar. The effects of clear-cutting upon Chiron- 
omidae species in a Cascade Mountain stream of Oregon have been studied 
by Coffman and Sedell (1974). They found that there was a rapid change 
in species composition between the chironomid community of a stream in 
a clear-cut area and that of an undisturbed area. This rapid faunal 
change occurred within 150m. Other Cascade Mountain streams have been 
investigated for changes in periphyton production in response to clear- 
cutting. In these studies an increased rate of primary production of 
periphyton was found within the cleared area (Lyford & Gregory, 1975; 
Hansmann, 1969). Primary productivity increases were attributed to 
increased light intensity due to canopy removal.
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Other studies of vegetation removal have measured responses of 
nutrient levels within streams. In the Hubbard Brook Experimental 
Forest of New Hampshire all vegetation was removed from areas for a 
three year period. Nitrate concentration increased by an average of 
50 times, and major cation levels rose threefold to twentyfold (Pierce 
et al., 1970). Similarly, in a study of clear-cuts in Northern Idaho 
cation concentrations were generally significantly higher at clear-cut 
and slash-burned stream stations than in adjacent stream areas (Snyder 
et al., 1975).
Unlike the results of the above studies, there was no specific 
effect upon cation concentration of a stream following a fire in the 
Tahoe National Forest of California (Johnson & Needham, 1966). It was 
postulated that ash constituents were dissolved by light rainfall and 
leached into the pemoeable forest soil before the first snow. Because 
of the acidic nature of the soil, the dissolved cations were adsorbed 
on the exchange complex rather than washed directly into the stream. 
Changes in phosphorus levels after a fire in a lake watershed region 
of northeastern Minnesota were investigated by McColl and Grigal (1975). 
This particular nutrient was studied because it is often the nutrient 
involved in lake eutrophication and is often limiting for algal growth. 
McColl and Grigal reported that phosphorus concentration in the run-off 
water was elevated for two years. However, the increased phosphorus 
levels in the run-off water had negligible effect on the phosphorus 
concentrations of the adjoining lake and its inlet stream. The same 
results were reported in another lake system surrounded by this same 
fire (Bradbury et al., 1971). These results indicated that as water
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
moved from the terrestrial to the aquatic environment, the phosphorus 
concentration dropped markedly.
As is evidenced by the differing results in the studies cited, the 
extent to which fire-caused perturbations of a stream system are mani­
fested will depend upon the following: the nature of the fire, the 
weather conditions during and subsequent to the fire, the nature of the 
land area through which the fire burns, and the physical and biological 
nature of the aquatic drainage system. With the complexity of inter­
action of all these factors and the small extent to which fire ecology 
research has been conducted, it is difficult to predict accurately 
biological changes resulting from fire.
Based on the cited studies and those studies relating stream physi­
cal parameters to the biota, the effects of a fire upon a stream can be 
postulated. The direct effects could include an immediate increase in 
water temperature, loss of streamside vegetative cover, and changes in 
the amounts of nutrients, detritus, and suspended materials in the 
water. As a result of vegetative loss, there may be increased light 
intensity upon the stream and a secondary increase in water temperature. 
Ultimately, these physical modifications of the aquatic system will be 
reflected in the density and distribution of stream biota. These pos­
sible immediate and long-term effects of fire upon streams were further 
discussed by Bergerson and Galat (1974).
Recent changes in fire management policies have reflected a gen­
eral interest in studying the ecological role of forest fires. In
August 1972 a conditional "let-burn" management plan was signed for 260 
2km. of land within the White Cap drainage area of the Selway Bitterroot
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Wilderness in the West Fork District of the Bitterroot National Forest. 
On August 10, 1973, the Fitz Creek fire within this "let-burn" manage­
ment area was started by morning lightning. Five days later, the fire 
crossed White Cap Creek and began burning the north slope region. At 
the cessation of the fire, a total of 1133 ha. had been traversed by 
the fire. This fire, which burned areas streamside to White Cap Creek, 
provided an opportunity to study the effects of a forest fire upon a 
stream community.
Primary and Secondary Objectives
The primary objective of this study, which was begun in July 1974, 
was to investigate the effects of the Fitz Creek fire upon benthic 
macro-invertebrate communities of the White Cap drainage. To achieve 
this primary objective, it was necessary to define community structure 
of the benthic macro-invertebrates and to establish fluctuations of the 
stream community in the absence of fire. Parameters of taxonomic com­
position, distribution, density, and relative abundance of benthic
organisms were chosen to define community structure. The area upstream 
of the buim area served as a control area to determine the fluctuations
of the stream community in the absence of fire.
Benthic macro-invertebrate communities were chosen for primary 
study because they are fairly sensitive to stress and have been used 
extensively as biological indicators of environmental perturbations 
within streams. Macro-invertebrates occupy a large portion of the 
stream food chain, and their density and distribution will, in part, 
determine that of higher trophic forms such as fish.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Secondary objectives were to determine the effects of the fire 
upon periphyton growth, insect drift, insect fauna of tributary creeks, 
detritus, and physical parameters. These secondary programs provided 
explanation and insight into the changes in benthic community structure. 
They also supplied further information concerning trophic structure of 
the stream community and aided in the assessment of changes in available 
nutrients and of physical change within the stream.
Periphyton growth is limited by the amount of nutrients present in 
a system (Weber & McFarland, 1964), thus its growth indicates the 
amounts of nutrients available within a system (Mclntire, 1973). Peri­
phyton production is also indicative of the light intensity reaching 
the stream (Bainbridge et al., 1966). Besides being an indicator of 
the condition of the aquatic habitat, periphyton production sheds further 
light upon the population dynamics of aquatic insects many of which graze 
upon the periphyton. Likewise, the amount of detritus accumulated in 
the stream plays a major role in the economy of streams since it also 
is a major food source for aquatic insects (Boling et al., 1975; Reice, 
1974; Minshall, 1966).
Insect drift provided further information about the trophic struc­
ture of the stream since fish may utilize drifting organisms as a 
primary food source (Waters, 1969). Drift rates may be proportional to 
insect density and may be used to estimate insect density (Dimond, 1967). 
Since drift integrates large areas of stream, estimates of insect den­
sity made from drift sampling should be less biased by local heterogeneity 
than other quantitative techniques used to estimate insect density.
Drift may also play an important role in the insect colonization cycle
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of streams (Waters, 1968; Rocs, 1957; Muller, 1954). Drift rates are 
influenced by water temperature and light intensity (Wojtalik & Waters, 
1970; Pearson & Franklin, 1967). Therefore, changes in water temperature 
and light intensity reaching a stream which may result from fire may 
affect the economy of a stream.
Major tributary creeks may carry much nutrient run-off and may be 
more susceptible to environmental fluctuations than the larger White Cap 
Creek. Changes in nutrient levels would more likely be indicated by 
changes in the benthic communities of the tributaries than in the 
White Cap Creek where changes in nutrient levels would be buffered by 
its larger volume of water.
A study of stream physical parameters indicated to what extent the 
stream habitat had been changed as the result of fire. The species 
composition and total numbers of benthic organisms are affected by the 
physical parameters of the stream.
Study Area Description
The White Cap drainage area is located within the southeast corner 
of the Selway Bitterroot Wilderness Area in Idaho. The climate of this 
area is transitional between the North Pacific Coast type and continental. 
The annual precipitation is estimated to be 25-30 inches (Finklin, 1974). 
The wettest months normally occur in November, December, and January, 
and the driest months normally occur in July and August.
The Bitterroot Mountains are composed of granitic rock, and soil 
cover is thin upon these slopes. Pleistocene glaciation of the area 
is evidenced by characteristic U-shaped valleys and numerous cirque 
lakes.
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The vegetation of the lower White Cap drainage area is predomi­
nantly ponderosa pine (Finns ponderosa) with some interspersal of Douglas- 
fir (Pseudotsuga menziesii) at lower elevation south slope areas. The 
north slope community is dominated by Douglas-fir. The most abundant 
riparian coniferous forms are red cedar (Thuja pllcata) and grand fir 
(Abies grandis). An abundance of diverse shrub species occurs within 
the White Cap area. Habeck (1972) listed those shrub species that are 
present in this area. Alders (Alnus spp.) and willows (Salix spp.) are 
the most abundant riparian shrubs. As is evidenced by the abundance of 
fire-resistant species of this forest, fire-scarred trees, and charcoal 
remains in the soil, fires appear to be frequent in the history of this 
area.
The White Cap Creek is a major tributary to the Selway River and 
is classified as a third order stream (Leopold, 1964), The stream 
elevation decreases from 2288m. at its headwaters originating at the 
Bitterroot divide to 935 m. at its mouth. Most of the change in eleva­
tion occurs within the 4-5 km. stretch of stream length approaching the 
headwaters. Typical of large streams originating where there is a 
large autumn and winter snow accumulation, spring run-off is voluminous 
and extends over approximately a two month period.
The lower 14.5 km. of White Cap Creek comprised the stream study 
area. The width of the stream in this particular region ranges from 
5-10 m. and has a 13.3% gradient. The steep—sloped canyons cut by the 
lower White Cap Creek limit the amount of sunlight received by the 
stream. The majority of the stream substrate consists of rocks 15-30 
cm. in diameter with gravel and fine sand interspersed between the rocks.
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The stream study area was divided into three study sections con­
sisting of the stream section within the burn, stream area above the 
burn, and stream area below the burn. The stream lengths covered by 
these three study sections are respectively, 4.8 km., 8.6 km., and 1.8 
km. Sample stations 1-4 are located downstream of the bum, stations 
5-13 are located within the burn, and stations 14-22 are located up­
stream of the burn (Figure 1).
Nature of the Fire
On August 10, 1973, the Fitz Creek fire was started by morning 
lightning in ponderosa pine overstory with grass and forb understory.
At the time of the storm, no precipitation fell on the area- The fire 
continued burning on the south slope until August 15 at which time it 
crossed over White Cap Creek to the north slope. On August 21 the fire 
was suppressed on the north slope since it had escaped the "let-burn" 
management area. However, 648 ha. on the north slope had been burned 
before suppression was effective (Mutch & Aldrich, 1974). On the south
slope the fire continued to burn for 43 days before it ceased. A total
of 486 ha. of south slope area was burned. Most of the south slope b u m  
occurred within areas of ponderosa pine savanna and shrubfields. A 
small portion of ponderosa pine/Douglas-fir zone was also burned.
The weather throughout the August period of the fire was seasonably 
hot and dry with the exception of some light rainfall in late August.
No appreciable wind occurred until August 13 at which time gusts of wind 
reached 20 to 30 m.p.h. aiding to spread the fire. On September 14, 15, 
and 20 heavy rains fell and smudged the fire. By September 28 smoking
of the fire was no longer observed.
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Figure 1. White Cap Creek study area with locations of stations sampled in 1974 and 1975.
The stream area between the dotted lines (sites 5-13) indicates the burn study 
section of stream. Stations 1-4 are located below the burn and stations 14-22 
are located above the burn.
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Because the fire burned over different vegetative types at differ­
ing intensities during a 43 day span, the fire left behind a mosaic of 
burn patterns. In the grasses and surface litter there was light 
burning, while there was scorching of coniferous tree crowns and intense 
burning of patches of trees and shrubs. Sparse fuels and portions of 
fire which went out during the night resulted in many unburned patches 
within the perimeter of the fire. Mutch and Aldrich also observed that 
most of the shrub species that burned were resprouted two to three weeks 
after cessation of the fire. The willow sprouts were up to 0.3 m. 
tall at this time, and the grasses were 1 cm. high by late September.
One year later, sections of burned areas were dense with herbs 0.3 to 
1.0 m. high.
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CHAPTER II 
METHODS AND MATERIALS
Benthic Macro~invertebrates
Qualitative Sampling. Monthly benthic samples were collected with 
a kick net (8 meshes/cm.) from July through September in 1974 and in 
August 1975. The sample from each designated station consisted of 5-8 
kick net samples combined to represent all habitat types within a stream 
length of 25-30 m. These samples were immediately placed in jars con­
taining 70% ethanol and were taken to the laboratory for processing.
In the laboratory the benthic macro-invertebrates were sorted from the 
debris of each station sample. Numerous taxonomic keys (Appendix 
Table Al) were utilized to identify the benthic macro-invertebrates to 
the lowest taxonomic unit.
Taxa presence-absence data for each sampling station were recorded 
in relation to the taxonomic composition for all sites combined.
Jaccard's coefficient, Sj, was applied to the presence-absence data 
of adjacent sites to measure the degree of similarity between sites for 
each taxonomic unit. Jaccard*s coefficient is given by the formula:
S, - ^J a+u
where a= the number of positive taxonomic matches between sites and 
u= the number of taxonomic mismatches between sites (Sneath & Sokol, 
1973). Thus, Jaccard coefficient values have a range of 0 to 1 with 
larger values indicating greater similarity between sites.
11
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Jaccard coefficients were also calculated for adjacent sets of 
grouped stations. These grouped station comparisons emphasized dif­
ferences between the burned stream area and the upstream and downstream 
adjacent areas.
The family Chironomidae was identified to the generic level for 
the month of July, 1974. The head capsules of these organisms were 
cleared in 10% KOH and examined under the microscope. Since the 
Chironomidae contains numerous genera of widespread feeding types, 
changes in the species composition of this family serve as an indicator 
of stream alteration. Thus, Jaccard coefficients were calculated for 
Chironomidae genera between adjacent sites and for adjacent sets of 
grouped stations. Jaccard coefficients were calculated for the order 
Diptera without the addition of Chironomidae genera and then with the 
addition of Chironomidae genera to estimate how much variation within 
dipteran taxa between sites was attributed to Chironomidae genera.
Frequency of Occurrence Sampling. A series of 10 kick net samples 
were collected at each of 6 sample stations. The 6 stations were equally 
divided among the bum, above-burn, and below-burn stream areas. Each 
individual kick net sample was placed in a separate jar. Frequency of 
occurrence of individual taxa in the 10 samples for each collection site 
was recorded.
Frequence of occurrence of taxa was used to measure taxonomic
distance between all site-pair combinations. This measure of distance
was obtained through the use of the average Euclidean distance, d., ,j k
formula:
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where the Euclidean distance between sites j and k for taxa i through n.
Ajk, =
r n m 1/2
(=ij - *ik)^
i»l
and n* the number of taxa used in the comparison of a site-pair com­
bination (Sneath & Sokal, 1973). Matrices of average Euclidean distance 
containing all possible site-pair combinations were generated for each 
taxonomic group investigated. The UPGMA (unweighted pair group method 
of arithmetic average) analysis as described by Sneath and Sokal (1973) 
was applied to each taxonomic matrix in order to construct a dendrogram 
representing the relationships of sites for each specified taxonomic 
group.
Quantitative Sampling. Rectangular artificial substrate samplers 
were constructed from strips of 1.27 cm. hardware cloth woven together
3with pliable wire. These samplers with a volume of 0.0096 m were 0.30 
m. long, 0.16 m. high and 0. 20 m. wide. Rocks and gravel at each desig­
nated sample site were hand gleaned in water-filled buckets and then 
placed within substrate samplers. Three substrate samplers were placed 
upon stream bottom of similar habitat type of each sampling station in 
July, 1975. Six sampling stations were chosen for sampler placement
with two sites each within the burn, above-burn, and below-burn stream
(TM)areas. The current velocity was taken with a Gurley Pygmy meter
at the lower and upper edges of in situ substrate samplers, and the 
water depth was recorded.
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Since Ulfstrand (1968) pointed out that benthic colonization periods 
may be less than two weeks, a period of one month was considered ample 
time for sampler colonization to reach levels already present within 
the stream. A larger section of netting (8 meshes/cm.) was placed 
around each sampler just prior to removal from the stream. The samplers 
were quickly lifted out of the water to prevent loss of organisms and 
carried to the stream bank. At the shore area each sampler was placed 
upon netting (8 meshes/cm.) and the rocks, gravel, and debris it contained 
were emptied into water-filled buckets. Rocks and debris were hand 
gleaned and removed from the buckets. Remaining contents of the buckets 
were sieved through a fine mesh net (30 meshes/cm.), and the netted 
material from each sampler was placed in a separate jar. The substrate 
samplers were counted for numbers of organisms within each taxon and 
recorded.
Collected numbers of the most abundant species and of higher 
taxonomic groups were tested for differences among the bum, above­
bum, and below-burn areas using an analysis of variance for nested 
design. Using this type of analysis for variance, differences between 
sites within each study section could also be tested. The log (xH-l) 
transformation was performed on all counts of collected organisms, and 
the transformed numbers were used in the analysis of variance. Elliot 
(1971) recommended this transformation for small sample sizes of benthic 
organisms which contain observations of zero and have a large variance 
to mean ratio. F-values were tested at the 95% significance level. Con­
trasts using Scheffe’s (1953) method were run upon taxonomic groups which 
had significant differences at the burn, above-burn and below-burn areas.
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Standard errors were calculated for each sample station using the 
total number of organisms collected within each replicate sampler. The 
standard error was then expressed as a percentage of the mean of repli­
cate total numbers at each site. This percentage served as an index 
of accuracy of the sample mean to the population mean.
Tributary Creeks. Monthly qualitative samples of benthic macro­
invertebrates were collected with a kick net (8 meshes/cm.) at the lower 
portions of the major tributary creeks during July and August in 1974 
and in August, 1975. These samples were sorted and identified to the 
lowest possible taxonomic unit.
Insect Drift
A 24 hour drift study was carried out in early August 1974 and 
again in August 1975. Drift nets (10 meshes/cm.) were attached by metal 
rings or canvas sleeves which slid over two steel rods. The steel 
rods were hammered into the stream substrate at stations 2B and 5 
(Figure 1) so that the net opening was perpendicular to the stream 
flow. The drift nets were positioned so that they were 4 cm. above the 
stream bottom and extended above the surface of the water. The area 
of the net cover within the water column was measured.
Hourly sets on even hours were taken until 0200 at station 2B and 
2230 at station 5 in 1974 at which times drift nets were left in the 
water for the remainder of the 24 hour interval. In 1975, drift nets 
were set on even hours for the duration of 1 hr. throughout a 24 hour 
period with the exception of the 1200-1500 hour periods during which 
time the nets were left in the water. To determine the volume of water
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passing through each net per unit time, the current velocity was taken 
at top and bottom positions of the net. Later, the hourly samples were 
counted for numbers of organisms within each taxon.
Total numbers of organisms at each site were multiplied by a con­
version factor to standardize these numbers to equivalent volumes of 
water passing through each net per unit time. The volume of water per 
unit time at drift station 2B in 1974 was used as a standard to cal­
culate each conversion factor. Estimations of total numbers of drift­
ing organisms for a full 24 hour period were made by summing the area 
under curves relating numbers of organisms within each taxon to the 
time the sample was taken.
Periphyton
Glass slides (25mm. x 75 mm.) were used as artificial substrates 
for periphyton growth. These glass slides were held in place by 
secured paper clamps placed vertical to the stream substrate and 5 cm. 
apart on a 0.95 cm. threaded steel rod. The steel rod was then mounted 
upon a 0.6m. x 0.2m. masonite board (Figure 2). The samplers used in 
1974 held 8 glass slides and were replaced in 1975 with samplers holding 
16 larger (50 mm. x 75 mm.) slides.
Three sites were sampled in 1974 and this number was increased to 
six in 1975. The number of sampling sites was equally divided among the 
bum, above-burn, and below-bum areas for both 1974 and 1975. Samplers 
were placed upon the stream bottom in slower moving water at each site 
and held in place with rocks covering the ends of the sampler. Stream 
velocities and depth were measured at the ends of the in situ sampler.
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Glass slides were removed from the sampler at weekly or bi-weekly
intervals, and the periphyton was scraped into opaque jars with a pocket
(TM)knife. The jars were carried in a cooler packed with Blue Ice
to a freezer where they were stored. Later, the samples were thawed
in a refrigerator, and the trichromatic chlorophyll method of analysis
(Standard Methods, 1971) was carried out using a Bausch and Lomb 
(TM^Spectronic 20 spectrophotometer.
Detritus
3Cans with a volume of 1515.33 cm. were filled with cleaned gravel 
and small rocks from each of six designated sample stations. Â total 
of four cans were buried in the stream substrate at each site in July, 
1975, and the current velocity and depth of water were recorded for 
each buried can.
The cans were removed from the stream in mid-September with the 
exception of site 2B where the buried cans were washed out in August. 
Contents of each can were individually poured into an empty bucket, 
and the rocks were washed and removed. The remainder of the sample was 
preserved in 70% ethanol.
Samples were returned to the laboratory where porcelain crucibles 
were tared with a Mettler^™^ model H4 balance. The coarse detritus 
was sorted from each sample and further divided into wood and leaf-pine 
needle categories. Liquid was strained through a fine mesh net (30 
meshes/cm.), and the remainder of the settled sample was scooped into 
the tared crucibles. Sorted woody materials were placed in a separate 
tared crucible as was the grouped leaf-pine needle material.
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Crucibles were left for 24 hours in a drying oven set at 65° C.
The crucibles were then removed from the oven and reweighed to deter­
mine the dry weight of crucible contents. Those crucibles containing
(TM)fine detritus and gravel were placed in a Thermolyne muffle furnace
set at 550° C. for 1 hour, removed to a dessicator for 15 minutes, and 
weighed. The final weight was substracted from the dry weight to deter­
mine the ash-free dry weight of the crucible contents.
A nested analysis of variance was performed on the recorded weights 
to test for differences in the amounts of detritus accumulated at the 
burn, above-bum, and below-burn areas. F-values were tested at the 
95% significance level.
Physical Parameters
Water temperature was monitored from July through September during 
1974 and 1975 at stations 3A, 6, and 16. Bristol^^^^ thermographs 
(model 1T501-1A) leads were secured to tree limbs extending out into 
fast running channels, and the probe was lowered into the water column.
Water samples analyzed for dissolved oxygen were collected in 
6.O.D. bottles on even hours during the drift study at station 3A in 
1974. The samples were immediately fixed with MnSO^ and alkali-iodide- 
azide and later titrated using the Winkler azide modification method 
(Standard Methods, 1971).
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
CHAPTER III 
RESULTS
Benthic Macro-invertebrates
Qualitative Sampling. A total of 9 orders, 35 families, and 76 
genera were contained in all qualitative samples of 1974 and 1975 com­
bined (Appendix Tables A2-A6). The greatest taxonomic diversity as 
defined by the number of families and genera occurred in the order 
Diptera which contained representatives of 10 families and 33 genera.
The order Trichoptera contained 8 families and 14 genera while 
Flecoptera and Ephemeroptera both contained 5 families and 8 and 7 
genera, respectively. The greatest taxonomic diversity within families 
was found in Chironomidae which was comprised of representatives of 15 
genera (Appendix Table A3). The family Elmidae contained 7 genera which 
was somewhat higher than the number of genera in other families. The 
greatest taxonomic diversity within a genus occurred in Ephemerella 
which contained a total of 12 species.
Numbers of genera and families were highly variable between adja­
cent stations for each month (Appendix Tables A7-A10). Mean numbers 
of families and genera in the bum, above-burn, and below-burn areas 
were similar differing at most by 3 families and/or genera during any 
sampling month (Table 1). Seasonal variation of taxonomic diversity 
was reflected in the gradual increase of the numbers of families and 
genera from July to September 1974. The number of families and genera
20
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Table 1. Mean numbers of families and genera within each stream study 
area each sampling month of qualitative collection in 1974 
and 1975.
Treatment Area
Below Burn Burn Above Burn
Sample Month and Year
July 1974
Mean number of genera 20.75 22.50 22.40
Mean number of families 16.00 16.88 18.00
Sample Month and Year
August 1974
Mean number of genera 24.75 26.56 24.88
Mean number of families 19.75 20.78 20.13
Sample Month and Year
September 1974
Mean number of genera 31.67 28.00 31.33
Mean number of families 21.00 20.33 23.00
Sample Month and Year
August 1975
Mean number of genera 25.00 23.29 23.17
Mean number of families 18.00 17.00 17.67
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collected in August of 1974 and 1975 was almilar as a comparison of 
study section means for each year indicated (Table 1).
Jaccard coefficients generally were highly variable for adjacent 
site comparisons within each taxonomic group, and there was no apparent 
pattern to this variability (Appendix Tables A11-A15). Jaccard coeffi­
cients for adjacent site comparison of higher taxonomic groups fluctu­
ated widely within study sections (Table 2). There was also wide 
variability in association coefficients of the same comparisons for 
different sampling months (Figures 3-8). Mean association coefficients 
of study sections were generally of similar magnitude to coefficients 
for burned to unburned adjacent site comparisons within taxonomic groups 
of each sampling month (Table 3). However, coefficients comparing burn 
to above-burn adjacent sites were lower than other site comparisons for 
Flecoptera.
Association coefficients of August 1974 generally differed in 
magnitude from the same site comparisons of August 1975. However, 
trends of these yearly August values appeared to be similar for Diptera, 
Ephemeroptera, and all taxa combined. In the orders Trichoptera and 
Coleoptera association coefficients for August 1974 and 1975 were 
similar for station comparison 16-22.
Jaccard coefficients between adjacent sites for Chironomidae genera 
of July 1974 were relatively low with a range of 0.0 to 0.667 (Appendix 
Table A12). The magnitude of association coefficients between adjacent 
sites varied widely with no apparent trends to variation between burned 
and unbumed study sections. In most cases the addition of Chironomidae 
genera to the calculation of association coefficients for Diptera
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Table 3. Mean Jaccard coefficients of adjacent site comparisons within study sections and coefficients 
between sites of adjacent study sections of White Cap Creek for higher taxonomic groups in 
each sampling month.
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Figure 3. Jaccard coefficients for adjacent station comparisons of 
Ephemeroptera in qualitative samples of White Cap Creek 
in July 1974, August 1974, and August 1975.
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Figure 4. Jaccard coefficients for adjacent station comparisons of 
Flecoptera in qualitative samples of White Cap Creek in 
July 1974, August 1974, and August 1975.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Figure 5. Jaccard coefficients for adjacent station comparisons of 
Trichoptera in qualitative samples of White Cap Creek in 
July 1974, August 1974, and August 1975.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Figure 6. Jaccard coefficients for adjacent station comparisons of 
Coleoptera in qualitative samples of White Cap Creek in 
July 1974, August 1974, and August 1975.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Figure 7. Jaccard coefficients for adjacent station comparisons of 
Diptera in qualitative samples of White Cap Creek in 
July 1974, August 1974, and August 1975.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Figure 8. Jaccard coefficients for adjacent station comparisons of 
all taxa combined in qualitative samples of White Cap 
Creek in July 1974, August 1974, and August 1975.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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lowered the results previously calculated for Diptera. However, the 
association coefficient for Diptera between sites 11 and 12 increased 
from 0.400 to 0.625 by the addition of Chironomidae genera. The addi­
tion of Chironomidae genera to all taxa combined generally lowered the 
previously calculated coefficients slightly.
Jaccard coefficients were highly variable between grouped sets of 
stations of the same study section of stream (Appendix Tables A16-A19). 
Association coefficients were of similar magnitude between grouped sites 
of the same study section as coefficients between grouped sites of dif­
ferent study sections (Table 4). However, association coefficients for 
Flecoptera between the burned area and the adjacent set of grouped 
stations above the b u m  were comparatively lower than other grouped site 
comparisons for Flecoptera.
Variation in Jaccard coefficients among sampling months for grouped 
site comparisons was reduced as compared to adjacent single site com­
parisons (Figures 9-14). Association coefficients of different months 
generally were of similar magnitude.
Frequency of Occurrence Sampling. Atherix variegata, Zaitzevia 
parvula, Brachycentrus americanus, and Chironomidae were very abundant 
at all stations sampled for frequency of occurrence of taxa (Table 5). 
Ephemerella michenerl was abundant at all stations with the exception 
of station 7. Much lower frequencies of occurrence of Heterlimnius 
corpulentus. Oligochaeta, Lepidostoma sp., and Qrdobrevia nubifera 
were recorded in the sites above the burn as compared to other sampling 
sites. Other considerable differences in frequencies of occurrence 
among stations occurred in Acroneuria californica, Epeorus albertae.
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Figure 9. Jaccard coefficients for grouped site comparisons of 
Ephemeroptera in qualitative samples of White Cap 
Creek in July 1974, August 1974, and August 1975.
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Figure 10. Jaccard coefficients for grouped site comparisons of 
Plecoptera in qualitative samples of White Cap Creek 
in July 1974, August 1974, and August 1975.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Figure 11. Jaccard coefficients for grouped site comparisons of 
Trichoptera in qualitative samples of White Cap 
Creek in July 1974, August 1974, and August 1975.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Figure 12. Jaccard coefficients for grouped site comparisons of 
Coleoptera in qualitative samples of White Cap Creek 
in July 1974, August 1974, and August 1975.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Figure 13. Jaccard coefficients for grouped site comparisons of 
Diptera in qualitative samples of White Cap Creek 
in July 1974, August 1974, and August 1975.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Figure 14. Jaccard coefficients for grouped site comparisons of
all taxa combined in qualitative samples of White Cap
Creek in July 1974, August 1974, and August 1975.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Table 5. Frequencies of occurrence of macro~invertebrates at sampling
stations along White Cap Creek in August 1974. Numbers
represent the frequency of occurrence of organisms out of
10 samples.
Station number 1 3A 5 7 16 18
Sample Date August 1974 6 5 6 5 4 4
Planariidae 4 0 2 3 0 0
Oligochaeta 7 10 10 9 2 6
Ephemerella doddsi 0 0 0 1 0 0
Ephemerella flavilinea 10 8 9 5 7 5
Ephemerella micheneri 10 10 10 6 10 9
Ephemerella spinifera 0 0 0 0 1 0
Ephemerella margarita 6 2 1 0 0 0
Cinygmula spp. 10 5 7 4 8 9
Epeorus albertae 9 10 10 5 6 3
Epeorus longimanus 4 1 5 2 3 3
Epeorus sp.l 4 0 2 0 0 5
Rithrogena hageni 9 7 6 2 5 4
Paraleptophlebia sp. 0 0 0 1 1 1
Ameletus cooki 0 3 0 2 3 0
Ameletus sparsatus 1 4 5 1 2 4
Baetis bicaudatus 9 8 9 3 9 7
Baetis intermedius 9 8 9 7 8 5
Baetis propinquus 9 5 6 2 1 3
Baetis tricaudatus 0 1 3 0 2 0
Centroptilum sp. 0 1 0 0 0 0
Pseudocloeon sp. 3 8 9 2 2 0
Nemoura columbiana 1 1 0 0 0 0
Pteronarcys califomica 4 6 2 2 3 1
Acroneuria califomica 9 6 8 2 3 3
Acroneuria pacifica 2 2 1 0 2 1
Claassenia sabulosa 7 0 2 0 1 1
Arcynopteryx sp. 0 0 0 0 1 0
Alloperla spp. 8 8 8 6 6 8
Glos^psoma sp. 3 0 8 0 0 1
Rhyacophila sp.l 2 4 2 2 2 1
Rhyacophila sp. 2 0 1 0 0 0 2
Rhyacophila sp. 3 0 1 0 1 0 1
Sortosa sp. 1 4 5 3 3 5
Polycentropus sp. 0 1 0 0 0 0
Hydroptilidae type 1 0 0 4 0 0 3
Hydroptilidae type 2 0 0 0 0 0 1
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Table 5. (Cont.)
Sample Number 1 3A 5 7 16 18
Sample Date August 1974 6 5 6 5 4 4
Ochrotrichia sp. 0 1 0 1 1 0
Leucotrichia sp. 0 0 0 1 1 0
Arctopsyche grandis 6 6 6 4 6 1
Hydropsyche spp. 3 0 1 1 0 0
Lepidostoma sp. 10 10 10 8 6 3
Brachvcentrus americanus 10 10 10 8 10 9
Dicosmoecus sp. 0 1 0 1 0 0
Llmnephilus sp. 1 1 0 1 5 0
Neophylax sp. 0 1 0 0 0 1
Oreodytes sp. 0 6 1 3 1 0
Anacaena sp. 0 0 0 0 1 0
Heterlimnlus corpulentus 10 10 9 10 3 6
Lara avara 1 2 4 2 2 3
Narpus concolor 1 7 3 2 3 1
Optioservus sp. 9 4 10 4 0 3
Ordobrevia nubifera 10 10 9 7 3 0
Zaitzevia parvula 10 10 10 9 10 10
Antocha sp. 0 3 2 1 1 2
Gonomyia sp. 0 0 0 0 1 0
Limnophila sp. 8 6 7 4 3 4
Atherix variegata 10 10 10 10 10 10
Simuliidae 4 2 3 2 3 1
Simulium venusturn 1 0 0 1 2 1
Prosimulium onychcdactylum 0 0 0 0 1 0
Blephariceridae 0 0 1 0 1 0
Deuterophlebiidae 1 0 0 0 0 0
Dolichopodidae 0 1 0 0 0 0
Chironomidae 8 10 10 10 10 10
Heleidae 0 1 1 0 1 0
Empididae type A 0 1 0 0 0 1
Empididae type B 0 1 0 0 0 0
Empididae type 1 1 4 1 2 0 3
Hemerodromia sp. 0 4 1 0 2 1
Wiedemannia sp. 1 0 0 0 0 0
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and Baetis propinquus. Lower frequencies of occurrence of these species 
were found at stations 7, 16, and 18. Station 3A had much higher fre­
quencies of occurrence of Oreodytes sp. and Narpus concolor than all 
other stations. Glossosoma sp. was common at station 5 and rare at 
other stations, and Arctopsyche grandis was rare at station 18 and 
common at other stations. Station 1 had high frequencies of occurrence 
of Ephemerella margarita and Claassenia sabulosa as compared to other 
stations. Optioservus sp. was common at stations 1 and 5 and rare at 
other stations, and Pseudocloeon sp. had higher frequencies of occurrence 
at stations 3A and 5 as compared to other stations.
Matrices of average Euclidean distance (Appendix Tables A20-A25) 
containing all site-pair combinations for each designated taxonomic 
group were used to generate UPGMA dendrograms. Dendrograms for Ephemerop- 
tera, Plecoptera, Diptera, and all taxa combined demonstrated that sites 
7, 16, and 18 were closely related in frequency of occurrence of these 
taxonomic groups (Figures 15-18). Sites 1, 3A, and 5 were most alike 
in frequencies of occurrence of Ephemeroptera and all taxa combined.
Sites 3A and 5 were closest together in relative abundance of Plecoptera, 
and sites 1 and 5 were closely related in frequencies of occurrence of 
Diptera,
The dendrogram for Coleoptera (Figure 19) showed that sites 1 and 
5 were most alike in frequencies of occurrence. Other paired sites 
which were closely related in relative abundance of Coleoptera were 
sites 3A and 7, and sites 16 and 18. The dendrogram also demonstrated 
that sites 16 and 18 were distant from all other sites in relative 
abundance of Coleoptera. The dendrogram for Trichoptera (Figure 20)
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Figure 15. The UPGMA dendrogram of average Euclidean distance 
between sampling sites along White Cap Creek for 
Plecoptera in frequency of occurrence samples in 
August 1974. Maximum possible average Euclidean 
distance is 10.
Figure 16. The UPGMA dendrogram of average Euclidean distance 
between sampling sites along White Cap Creek for 
Diptera in frequency of occurrence samples in August
1974. Maximum possible average Euclidean distance 
is 10.
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Figure 17. The UPGMA dendrogram of average Euclidean distance 
between sampling sites along White Cap Creek for 
Ephemeroptera in frequency of occurrence samples in 
August 1974. Maximum possible average Euclidean 
distance is 10.
Figure 18. The UPGMA dendrogram of average Euclidean distance
between sampling sites along White Cap Creek for all 
taxa combined in frequency of occurrence samples in 
August 1974. Maximum possible average Euclidean 
distance is 10.
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Figure 19. The UPGMA dendrogram of average Euclidean distance between 
sampling sites along White Cap Creek for Coleoptera in 
frequency of occurrence samples in August 1974. Maximum 
possible average Euclidean distance is 10.
Figure 20. The UPGMA dendrogram of average Euclidean distance between 
sampling sites along White Cap Creek for Trichoptera in 
frequency of occurrence samples in August 1974. Maximum 
possible average Euclidean distance is 10.
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demonstrated that sites 3A and 7 were most alike and the remaining sites 
were loosely linked to each other.
Quantitative Sampling. Taxonomic composition of samples collected 
by artificial substrates was similar for all six sampling stations 
(Appendix Tables A26-A31). Sample means for most taxa were similar 
among stations (Table 6). Stations 16 and 18 accounted for most of 
the variation among sample means which occurred in taxa. Taxa which 
were relatively abundant at all stations included Simuliidae, Brachy- 
centrus americanus. Chironomidae, Arctopsyche grandis, Baetis bicaudatus, 
Bhithrogena hageni, Baetis intermedius, and Ephemerella margarita. 
Ephemerella hystrix, Ephemerella micheneri, Ephemerella spinifera,
Epeorus sp. 1, Nemoura columbiana, Atherix variegata, and Baetis propinquus 
were also abundant at station 18. Although Simuliidae larvae were common 
at site 18, the mean number collected at this site was small compared 
to other stations. However, numbers of Chironomidae larvae collected 
at site 18 were appreciably larger than at other stations. Much lower 
numbers of Brachycentrus americanus occurred at station 16 as compared 
to other stations.
Station comparisons- of percentage composition of taxa based upon 
mean numbers of organisms collected by artificial substrates demon­
strated that station 18 had a larger spread of equally abundant Ephemer­
optera taxa than other stations (Tables 7 and 8). Station 18 also had 
an appreciably higher percentage of Chironomidae than other sampling 
stations. The three upstream sampling sites had much lower percentages 
of Simuliidae and higher percentages of Arctopsyche grandis than the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
62
Table 6. Mean numbers of macro-invertebrates in substrate samplers at 
each sampling station along White Cap Creek in July through
August 1975. ' indicates that specimens were either too
immature or damaged to be identified to lower taxonomic units.
Station Number 1 2B 6 8 16 18
HydraCarina 1.7 0.3 2.3
Isotoma sp. - — — 0.3 — -
Oligochaeta 0.3 0.7 - — — 0. 3
Ephemerella flavilinea 1.7 - 0.7 - - 0.7
Ephemerella hystrix 12.7 5.7 12.0 10.3 16.0 29.0
Ephemerella inermis — — — — - 0.3
Ephemerella margarita 30.0 45.0 42.3 25.0 54.7 14.3
Ephemerella micheneri 11.0 3.7 12.3 10.0 8.0 21.0
Ephemerella spinifera - - - 3.7 8.3 20.3
Baetidae' 0.3 — — 1.0 4.3 4.7
Baetis bicaudatus 65.0 55.3 52.0 56.3 117.0 37.7
Baetis intermedius 23.7 10.0 37.3 25.3 76.7 87.0
Baetis propinquus 2.0 0.7 3.3 2.3 8.3 19.7
Baetis tricaudatus - - — - 0.3
Ameletus sparsatus 0.3 0.3 - 1.7 0. 7 0.3
Pseudocloeon sp. — - - - 0.7 —
Paraleptophlebia sp. - - - — 1.0 -
Hep t ageni idae * — 0.7 0.7 0.3 2.3 4.3
Cinygmula spp. 1.3 0 . 7 0.3 0.7 1.7 1. 7
Rithrogena hageni 59.3 45.0 50.3 39.3 99.3 45.0
Epeorus sp.l 3.0 2.7 8.7 5.3 9.7 20. 3
Epeorus albertae 0.3 «. — — — 0. 3
Epeorus deceptivus 6.7 4.0 2.0 5.3 10.3 3.7
Epeorus longimanus 7 . 7 1.0 4.0 1.3 1.0 2.0
Nemoura (Zapada) sp. - - - 0.3 - 0.3
Nemoura cinctipes - 0.7 - - 0.3
Nemoura columbiana 4.3 5.3 7.0 15.7 12.0 55.0
Alloperla spp. 1.3 0.3 3.3 0.7 4.7 2.7
Capnia sp. - - - - 1.0 —
Pteronarcys califomica - - — 0. 7 0.3 0.3
Acroneuriinae’ - — — 0.3 - —
Acroneuria califomica — — 0.3 2.0 1.3 -
Acroneuria pacifica 0.7 0.3 0.3 1.3 1,0 1.0
Claassenia sabulosa - — — 0.3 0.3 -
Arcynopteryx (Megarcys)sp. - — — - 0.3 -
Isogenus aestivalis — - - — 2.7 -
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Table 6. (Cont.)
Station Number 1 2B 6 8 16 18
Hydropsychidae' 0.7 0.7 0.3 0.3
Arctopsyche grandis 78.3 97.0 67.0 143.0 105.7 253.0
Hvdropsyche sp. 7.3 11.7 0.3 - - —
Hydroptilidae* - — - - 0.3 -
Ochrotrichia sp. — — — — 0.7 7.0
Leucotrichia sp. - — - - - 3.3
Sortosa sp. 0.3 1.0 1.3 - 0.3 1.3
Glossosoma sp. - 1.0 - - 3.0 1.0
Rhyacophila sp.l 1.7 0.7 0.3 0.3 - -
Rhyacophila sp.2 — 0.3 1.3 — 2.3 3.0
Rhyacophila sp.3 4.7 1.7 1.7 0.3 3. 7 0.7
Lepidostoma sp. 0.3 2.3 — 2.0 5.0 6.3
Brachycentrus americanus 379.3 305.0 147.7 202.0 34.0 257.7
Dicosmoecus sp. — - — — 1.3 —
Neophylax sp. - - - - 1.0 -
Heterlimnius corpulentus — — — — 0.3 0.3
Lara avara - 0.3 - - - -
Optioservus sp. - - - - 0.3 0.3
Ordobrevia sp. - - 0.3 - - -
Zaitzevia parvula - 0.7 1.0 0.3 - 0.7
Antocha sp. - - - - 0.7 1.0
Atherix variegata 6,7 4.0 10.7 6.0 5.3 24.0
Deuterophlebiidae 1.0 1.3 0.3 — - -
Blephariceridae — - - - 0.3 —
Simuliidae 835.3 440.0 629.7 122.7 185.3 29.0
Chironomidae 157.3 45.7 104.3 84.7 82.3 292.3
Empididae type A 0.3 - 0.3 0.3 - 3. 3
Empididae type B 0.3 - - — - -
Dolichopodidae 0.3
Total numbers 1705.1 1094.8 1204.0 773.3 875.7 1259.0
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Table 7. Percent composition of major (Z 3% of total number) families 
of macro-invertebrates in substrate samplers at stations
along White Cap Creek in 1975.
Station Number 1 2B 6 8 16 18
Ephemerellidae 3.25 4.97 5.59 6.34 9.93 6.80
Baetidae 5.34 6.03 7.69 10.98 23.64 11.87
Heptageniidae 4,59 4.94 5.48 6.75 14.19 6.14
Hydropsychidae 5.06 9.99 5.61 18.53 12.07 20.10
Brachycentridae 22.25 27.86 12.27 26.12 3.88 20.47
Nemouridae — - — - — 4.42
Simuliidae 48.99 40.19 52,30 15.87 21.16 —
Chironomidae 9.22 4.17 7.03 10.95 9.67 23.22
Other taxa 1.30 1.85 4.03 4.46 5.46 6.98
Table 8. Percent composition of major (Z 3% of total number) macro­
invertebrate taxa in substrate samplers at stations along 
White Cap Creek in 1975.
Station Number 1 2B 6 8 16 18
Ephemerella margarita 4.11 3.51 3.23 6.25
Baetis bicaudatus 3.81 5.05 4.32 7.28 13.36
Baetis intermedius — - 3.10 3.27 8.76 6. 91
Rithrogena hageni 3.48 4.11 4.18 5.08 11.34 3. 57
Nemoura columbiana — — - 4. 37
Arctopsyche grandis 4.59 8.86 5.56 18.49 12.07 20. 10
Brachycentrus americanus 22.25 27.86 12.27 26.12 3.88 20. 47
Simuliidae 48.99 40.19 52.30 15.87 21.16 -
Chironomidae 9.22 4.17 7.03 10.95 9.67 23. 22
Other taxa 7.66 5.65 7.73 9.71 13.51 21. 36
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three lower stream stations. Other percentage differences were noted 
at site 16 which had a much lower percentage of Brachycentrus americanus 
and a higher percentage of Baetidae than other stations.
Mean total numbers of organisms collected at each sampling station 
were similar with the highest estimate, 1705, occurring at station 1 and 
the lowest estimate, 774, occurring at station 8 (Table 9). Standard 
errors expressed as percentages of the sample mean had a range of 13% 
to 21% for all six stations indicating that the variability among 
replicate samples at each station was similar (Table 9).
The null hypothesis that there was no significant difference among 
the burn, above-bum, and below-bum study sections was rejected (at 
the 95% confidence level) for Plecoptera (F^ = 15.021), Scheffe's 
contrast indicated that significant differences in numbers of Plecoptera 
was the result of all three of the study sections being different 
(Table 10). There was no significant difference among study sections 
in numbers of organisms for the remainder of taxa tested. However, 
significant differences were found between sites nested within study 
sections for Diptera, Simuliidae larvae, Brachycentrus americanus, 
and Epeorus sp. 1. Most of the variation within nested sites for 
Brachycentrus americanus and Epeorus sp. 1 occurred between sites 16 
and 18. These two stations also accounted for approximately one-half of 
the variation within nested sites for Simuliidae larvae. Stations 6 
and 8 accounted for the remainder of the variation for Simuliidae 
larvae. Sites 6 and 8 also accounted for a large percentage of the 
variation within nested sites for Diptera. The remaining 15 taxa which
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
66
Table 9. Total numbers of organisms collected in replicate substrate 
samplers, sample means, standard errors, and standard errors 
expressed as a percentage of sample means at each sampling
station along White Cap Creek in 1975.
Site Number 1 2B 6 8 16 18
Replicate
1
2
3
1477
2291
1348
980
1584
720
1151
666
1796
510
755
1057
582
822
1224
1166
1573
1040
Totals 5116 3284 3613 2322 2628 3779
Sample
Mean 1705.33 1094.66 1204.33 774.0 876.0 1259.7
Standard
Error 295.19 255,92 327.29 158.19 187.28 160.65
Standard 
Error as 
% of Mean 17.31 23.38 27.17 20.43 21.38 12.75
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Table 10. Hypotheses, rejection levels, F-values, and results of analysis 
of variance performed on total numbers of organisms in 
substrate samplers for designated taxa.
Hypothesis 1; Ti=T2=T3=0
Where: Tj® stream section below the burned area
T2* stream section within the burned area
T3= stream section above the burned area
Hypothesis 2: Sn=S2=0 S6“Sg“0 Si&=Si8=■0
Where: S]̂ = site 1 etc.
Sites 1 and 2 are in the1 below-burn area. sites 6 and 8 are in
the burn area, and sites 16 and 18 are in the above-burn area.
Reject Hi if Fi F.Q5(2,3) * 9. 55
Reject H 2 if F2 F.o5(3,12)= 3. 49
Taxa Fi Fo. .
Plecoptera 15.021*
ém
0.329
Diptera 1.256 4.010*
Simuliidae 2.694 7.219*
Brachycentrus americanus 0.838 3.530*
Epeorus sp.l 0.276 12.202*
Arctopsyche grandis 0.660 1.683
Chironomidae 0.505 2.320
Baetis bicaudatus 0.015 2.226
Ephemerella margarita 0.224 2.318
Ephemerella hystrix 2.086 0.928
Baetis intermedius 8.406 1.622
Nemoura Columbians 5.014 0.620
Rhithrogena hageni 0.594 1.407
Ephemerella micheneri 0.795 1.984
Ephemerella spinifera 5.545 1.269
Atherix variegata 1.086 1.344
Trichoptera 0.681 1.936
Ephemeroptera 8.168 0.768
Total Numbers 0.788 2.018
*Plecoptera - Scheffe's contrast Ti^T2^T3#0
L= M3-M2 C.I.= (1.7480, 0.6204), L=M3-Mi C.I.= (1.5524, 2.6799),
L= M2-M1 C.I.- (0.3682, 1.4957)
*Dlptera - 72% of variation within nested sites due to sites within burn.
*Simuliidae - 49% of variation within nested sites due to sites within
burn and 45% due to sites above the burned portion of stream. 
*Brachycentrus americanus - 79% of variation within nested sites due to 
sites above the burned area.
*Epeorus sp. 1 - 92% of variation within nested sites due to sites above
the burned portion of stream.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
68
were common at most stations showed no significant differences within 
nested sites.
Tributary Creeks. There did not appear to be any major differences 
between the taxonomic composition of benthic macro-invertebrates of 
tributary creeks and that of White Cap Creek (Appendix Tables A32-A35). . 
With the exception of Fitz Creek, each tributary creek contained at 
most 3 taxa which did not occur at White Cap Creek sampling stations 
(Table 11). Fitz Creek contained 6 taxa which did not occur in White 
Cap Creek sample collections. Unlike the other tributaries, Fitz 
Creek did not contain representatives of Heptageniidae or Ephemerellidae 
from sample collections. Parapsyche sp. occurred in 3 out of 4 tri­
butaries, whereas it did not occur at any stations along White Cap 
Creek. However, Atherix variegata which was common in White Cap Creek 
occurred in only one of the four tributaries. Canyon Creek. The 
remainder of tributary fauna was similar to White Cap Creek.
Insect Drift
Baetis intermedius and Hrachycentrus americanus had peaks in numbers 
of organisms drifting at 2200 hours at both sampling stations in 1974 
and 1975 (Appendix Tables B1-B4). Other subsurface drifting organisms 
exhibited peaks in numbers at twilight, although not at both stations 
each year. These included Epeorus longimanus, Pseudocloeon sp., 
Ochrotrichia sp., Ephemeroptera adults, and Trichoptera adults. 
Chironomidae larvae and adults, Rhagionidae adults, and terrestrial 
Hymenoptera exhibited a large peak in numbers at twilight followed by 
a smaller peak during daylight hours.
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Table 11. Taxa which were either present in tributary creeks but were 
absent in White Cap Creek or were common in White Cap Creek 
but scarce in tributary creeks.
White Cap Fitz Look-out Cedar Canyon
Creek Creek Creek Creek Creek
Epeorus grandis — — + —
Ameletus velox — + - - -
Isc^erla sp. — - — — +
Peltoperla sp. — + T + —
Arcynopteryx (Skwala)sp — — ■f
Trepobates sp. — + — —
Calamoceratidae — — + — —
Limniphilidae Genus A - — — — +
Parapsyche sp. — + — 4- 4-
Paradelphomyia sp. — + — — —
Pseudolimnophila sp. +
Atherix variegata + — — 4-
Ephemerella margarita + — — — 4-
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In 1974 and 1975 surface drift dominated the total drift in numbers. 
In 1974 surface drift comprised 76% of the total drift at station 2B 
and 62% of the total drift at station 5. The high numbers of surface 
drifting organisms were primarily due to Rhagionidae adults. In 1975 
terrestrial Hymenoptera dominated the percentage composition of total 
drift while Rhagionidae was of secondary importance (Table 12). Both 
of these taxa combined comprised 69% of the total drift at station 5 
and 88% of the total drift at station 2B in 1975.
Brachycentrus americanus and Baetis intermedius comprised over one- 
third of the total percentage of numbers of total subsurface drift at 
both stations in 1974 and at station 5 in 1975 (Figures 21-23). 
Brachycentrus americanus, Epeorus longimanus, and Ochrotrichia sp. 
had high percentages of numbers comprising the total subsurface drift 
at station 2B in 1975. Baetis intermedius, Chironomidae, and Narpus 
concolor also had appreciable percentages of numbers at station 2B in
1975. In 1975 percentage compositions for both stations were more 
evenly spread over a larger number of taxa than those of 1974. The 
combined percentage composition of taxa which comprised less than 3% 
of the total subsurface drift was fairly high, comprising approximately 
20% of the total subsurface drift at both stations in 1974 and 1975 
(Table 12). Surface drift was dominated by Rhagionidae adults which 
accounted for 60% of the total surface drift at both stations in 1974.
In 1975 Hymenoptera comprised approximately 60% of the total surface 
drift, and Rhagionidae adults comprised at least 20% at both stations.
Estimates for numbers of subsurface organisms drifting throughout 
a 24 hr. period at stations 2B and 5 were of similar magnitude for
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Table 12. Percent composition of major (Z 3% of total number) macro- 
invertebrate taxa in subsurface drift, surface drift, and 
total drift at sampling stations along White Cap Creek in 
1974 and 1975.
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Sampling Area 
Sampling Year
Below-Bum Burn
1974 1974
Below-Burn Burn
1975 1975
Subsurface Drift
Ephemerella micheneri 4.5
Baetidae* -
Baetis bicaudatus -
Baetis intermedius 12.8
Baetis propinquus -
Pseudocloeon sp. -
Epeorus longimanus 9.2
Ochrotrichia sp.
Brachycentrus americanus 33.4 
Narpus sp.
0 ptioservus sp. -
Chironomidae 6.7
Simuliidae 7.2
Others 26.2
5.8
3.3
16.4
3.2
3.3
3.6
28.8
4.7
11.5 
19.7
5.2
9.0
5.2
3.3
11.4
10.5 
14.3
6.0 
4.3
7.9
22.9
4.7 
3.3
18.2
5.1
10.9
5.5
17.5
4.0
8.7 
22.2
Surface Drift
Ephemeroptera
Trichoptera
Rhagionidae
Chironomidae
Hymenoptera
Others
4.9
3.8
84.2
7.1
13.6 
8.1
61.6 
7.9
8.7
27.2
65.8
7.0
4.0
23.9 
6. 6 
60.7 
4.9
Total Drift
Baetis intermedius 3.1
Brachycentrus americanus 8.1 
Chironomidae larvae&pupae -
Chironomidae adults -
Ephemeroptera adults 3.7
Trichoptera adults 
Rhagionidae adults 63.9
Terrestrial Hymenoptera -
Others 21.3
5.4
9.4 
3.7 
5.3 
9.2
5.5 
41.5
20.0
25.7
62.1
12.2
3.2
5.4
3.3
19.5
49.7
15.7
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Figure 21. Percent composition of major ( ^  3% of total number)
macro-invertebrate taxa in subsurface drift at stations 
along White Cap Creek in 1974 and 1975.
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Station 2B
1974
1975
I 1 I Baetidae* □ Baetis bicaudatus
Baetis intermedius
Baetis propinquus
Brachycentrus americanus
Chironomidae
Epeorus longimanus
Ephemerella micheneri 
I 5 I Narpus concolor 
I s"j Ochrotrichia sp.
I7~| Optioservus sp.
I 8 I Pseudocloeon sp.
9 I Simuliidae 
] Others
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Figure 22. Percent composition of major ( - 3% of total number) 
macro-invertebrate taxa in surface drift at stations 
along White Cap Creek in 1974 and 1975.
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Station 2B
1974
1975
Ephemeroptera adults 
|| y I Hymenoptera
Trichoptera adults 
Rhagionidae adults
□
Chironomidae adults 
Others
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Figure 23. Percent composition of major ( - 3% of total number) 
macro-invertebrate taxa in total drift at stations 
along White Cap Creek in 1974 and 1975.
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Station 2B
1974
1975
n Hymenoptera m Baetis intermedius
□ Chironomidae m Trichoptera adults
■ j Rhagionidae adults □ Chironomidae adults
Brachycentrus americanus □ Others
Ephemeroptera adults
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most taxa in 1974 and 1975 (Table 13). However, Baetidae, Ochrotrichia 
sp., Brachycentrus americanus, Narpus concolor, Ephemerella micheneri, 
and Chironomidae had higher values at station 5 than at station 2B, 
and Ameletus sparsatus, Epeorus longimanus, and Simuliidae had higher 
values at station 2B in 1974 (Appendix Tables B5 and B6 ). Differences 
in estimated numbers of subsurface drifting organisms between stations 
2B and 5 in 1975 occurred in Baetis intermedius which were more numerous 
at station 5 and in Pseudocloeon sp., Rhithrogena hageni, Ochrotrichia 
sp., Heterlimnius corpulentus, and Optioservus sp. which had higher 
values at station 2B.
Estimates for numbers of surface drifting organisms in 1974 were 
also similar in magnitude at stations 2B and 5 with the exception of 
Rhagionidae which had higher values at station 2B than at station 5 and 
Ephemeroptera adults, Trichoptera adults, and Chironomidae adults which 
had larger values at station 5. Most estimates of the number of surface 
drifting organisms were higher at station 2B than at station 5 in 1975 
with the exception of Trichoptera adults.
A comparison of 1974 and 1975 estimated numbers of drifting 
organisms showed that higher numbers of organisms were estimated for 
total numbers of subsurface drift at both sampling stations in 1975 
(Table 13). Estimates of the total surface drift in 1975 were much 
larger than the 1974 estimates. A large portion of this increase in 
numbers of surface drifting organisms in 1975 was due to the high 
numbers of Hymenoptera and Rhagionidae collected in the drift samples 
of 1975. Estimated totals of drifting organisms in 1974 were of similar 
magnitude at both sampling stations. In 1975, the estimates for total
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Table 13. Estimates of total numbers of macro-invertebrates drifting 
in a continuous 24 hour period at stations 2B and 5 along 
White Cap Creek in 1974 and 1975. All estimates were 
multiplied by a conversion factor equivalent to the volume 
of water passing through the drift net at stations 2B in 1974,
Sampling Area Below-Burn Burn Below-Bum Burn
Sampling Year 1974 1974 1975 1975
Subsurface Drift
Ephemerellidae 45.4 70.3 79.2 79.4
Baetidae 115.8 277.0 251.6 357.2
Siphlonuridae 2 0 . 8 4.9 20.7 13.8
Heptageniidae 104.4 63.5 215.0 2 0 0 . 6
Chloroperlidae 13.5 8.5 13.5 4.6
Perlidae 1 0 . 0 - 4.6 9.2
Rhyacophilidae 7.6 7.6 11.5 5.1
Hydroptilidae 8.3 24.8 132.3 64.6
Philopotamidae 1 0 . 2 1 1 . 0 16.1 18.9
Hydropsychidae 5.2 16.1 4.6 -
Lepidostomatidae 7.5 9.3 - 4.6
Brachycentridae 269.0 305.3 197.6 228.5
Dytiscidae 2 . 0 8.3 15.9 8.3
Elmidae 57.3 89.2 163.0 87.9
Rhagionidae - 10.5 6.4 —
Simuliidae 60.0 8.5 27.8 14.3
Chironomidae 54.0 1 2 2 . 0 127.2 1 2 2 . 8
Total Subsurface Drift 805.9 1062.0 1295.4 1219.1
Surface Drift
Ephemeroptera 123.0 297.7 329.5 198.2
Trichoptera 96.1 177.6 94.8 141.9
Tipulidae 8.4 19.9 16.3 23-0
Rhagionidae 2129.0 1346.3 5654.0 1298.4
Simuliidae 2 . 0 4.9 23.6 12.9
Empididae 4.0 1 1 . 0 16.6 4.6
Chironomidae 58.5 173.0 546.3 365.7
Hemiptera 26.0 38.5 179.4 63.3
Hymenoptera 33.9 39.5 14168.6 3450.0
Coleoptera 15.9 30.1 32.4 13.8
Total Surface Drift 2527.8 2183.9 21156.6 5621.6
Total Drift 3333.7 3245.9 22451.9 6840.7
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numbers of subsurface drifting organisms at stations 2B and 5 were similar 
in magnitude while station 2B had a much higher estimate for total numbers 
of surface drifting organisms.
Periphyton
Mean amounts of chlorophyll a, b, and c on periphyton samplers at 
stations 2B, 6 , and 16 per time interval in 1974 and 1975 were considered 
indicative of the actual periphyton production. A substantial difference 
in the amounts of chlorophyll produced at all time intervals occurred 
between station 16 and the other stations in 1974 (Table 14). Gener­
ally, station 16 exhibited a three-fold increase in the amounts of 
chlorophyll produced over the other two stations. Chlorophyll production 
was similar between stations 2B and 6 in all time intervals of 1974.
Mean amounts of chlorophyll produced in all time intervals of 1975 
progressively increased towards the upstream sampling stations (Table 15). 
However, station 18 produced lower levels of chlorophyll than station 16 
but slightly higher levels than station 8 .
Glass slides from the periphyton rack at station 16 were washed 
out due to high waters during the 6 week interval of sample collection 
in 1975. The periphyton rack at station 1 was removed by vacationers 
in the area during the 3 week interval of sample collection in 1975. 
Because of the loss of information from these sampling stations in 
1975, statistical analysis of differences in periphyton production among 
the burned and unburned portions of the stream was limited to comparison 
of the sample means at each station per time interval. Generally, mean 
amounts of chlorophyll a, b, and c produced per time interval were 2
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Table 14. Mean amounts of chlorophyll a, b, and c (mg./m. ) on
periphyton samplers per unit time at stations along White 
Cap Creek in 1974.
Station Number 2B 6 16
2 Weeks
Chlorophyll a .2079 .1626 .4596
Chlorophyll b .0554 .0520 .1570
Chlorophyll c .1941 .0709 .3186
4 Weeks
Chlorophyll a 1.7768 1.8235 4.6210
Chlorophyll b .9211 .6019 1.6546
Chlorophyll c 1.0917 .9538 2.7449
6 Weeks
Chlorophyll a 1.0772 1.1230 3.9808
Chlorophyll b .4875 .4096 1.8302
Chlorophyll c .7067 .5184 2.7102
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Station Number 1 2B 6 8 16 18
2 Weeks
Chlorophyll a .0141 .0525 .0810 .1496 .6312 .2245
Chlorophyll b .0063 .0239 .0270 .0376 .1906 .0503
Chlorophyll c .0012 .0420 .0852 .0607 .3351 .1292
3 Weeks
Chlorophyll a .1028 .5270 .4593 .6550 .9877 .3855
Chlorophyll b .0362 .1715 .1054 .1847 .3229 .1287
Chlorophyll c ,0124 .3424 .2967 .5877 .9637 .2306
A Weeks
Chlorophyll a — 1.1958 .7584 1.3713 2.2299 1.7403
Chlorophyll b - .5152 .2629 .5290 .6800 .5845
Chlorophyll c .5507 .4544 .8995 1.3318 .9657
6 Weeks
Chlorophyll a - 1.6893 2.2510 3.2175 - 2.3852
Chlorophyll b - .7032 .8981 1.1461 - 2.0465
Chlorophyll c — .8592 1,6370 2.2811 — 6.5896 00K)
8 3
times greater in the stream area above the burn than in the burn area 
(Table 16). Chlorophyll production in the burn study section was 1 1/2 
times higher than values within the below-burn study section.
Growth rate curves of chlorophyll a, b, and c at stations 6 and 
2B were similar in 1974 (Figures 24-26). The growth pattern of these 
two stations consisted of a slight increase in chlorophyll production 
after 2 weeks, a large increase at the 4 week time interval, and a 
decrease after the 6 week time interval. The station above the bum, 
station 16, followed this same pattern for chlorophyll a during 1974. 
However, there was a comparatively larger increase in production 
during the 2 week through 4 week time interval than at other stations. 
Station 16 also showed a continual increase in production of chloro­
phyll b and c during the 4 week through 6 week time interval which was 
contrary to other stations in 1974.
The periphyton growth pattern for all three study sections of the 
stream was similar for chlorophyll a, b, and c during time intervals 
prior to the 4 week time interval in 1975. This pattern consisted of 
a gradual increase in chlorophyll production during the first three 
weeks of sampling. Mean production of chlorophyll in the above-burn 
area had comparatively larger increases of chlorophyll b and c during 
the 4 week through 6 week time interval in 1975. However, mean produc­
tion of chlorophyll in the stations within the burn had comparatively 
larger increases of chlorophyll a during the 4 through 6 week sampling 
interval in 1975. Unlike the chlorophyll growth curves of stations 
sampled in 1974, mean production of chlorophyll a, b, and c continued
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Table 16. Mean amounts of chlorophyll a, b , and c (mg./m.2) on 
periphyton samplers per unit time at study sections 
along White Cap Creek in 1975.
Station Areas Below Burn Burn Above B u m
2 Weeks
Chlorophyll a .0333 .1153 .4279
Chlorophyll b .0151 .0323 .1205
Chlorophyll c .0216 .0730 .2322
3 Weeks
Chlorophyll a .3149 .5572 . 6 8 6 6
Chlorophyll b .1039 .1451 .2258
Chlorophyll c .1774 .4422 .5972
4 Weeks
Chlorophyll a 1.1958 1.0649 1.9851
Chlorophyll b .5152 ,3960 .6323
Chlorophyll c .5507 .6770 1.1488
6 Weeks
Chlorophyll a 1.6893 2.7343 2.3852
Chlorophyll b .7032 1 . 0 2 2 1 2.0465
Chlorophyll c .8592 1.9591 6.5896
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Figure 24. Mean amounts of chlorophyll a (mg./m.^) per unit time 
on periphyton samplers at study sections along White 
Cap Creek in 1974 and 1975.
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Figure 25. Mean amounts of chlorophyll b (mg./m.^) per unit time 
on periphyton samplers at study sections along 
White Cap Creek in 1974 and 1975.
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2Figure 26. Mean amounts of chlorophyll c (mg./m. ) per unit time 
on periphyton samplers at study sections along White 
Cap Creek in 1974 and 1975.
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to increase during the 4 week through 6 week time period in all study 
sections in 1975.
There were proportionately higher amounts of chlorophyll a than 
chlorophyll b or c on periphyton slides at all stations in 1974 and 1975, 
Likewise, there were proportionately higher amounts of chlorophyll c 
than chlorophyll b on periphyton samplers at all stations. Station 18 
at the 6 week time interval appeared to be an exception to the above 
ratios of chlorophyll a, b, and c produced within each time period.
At this station the amount of chlorophyll c produced was substantially 
higher at the 6 week time interval than either chlorophyll a or b. The 
ratio between the production of chlorophyll a and b at this station 
was smaller than all other chlorophyll a to b ratios in 1975.
Detritus
Mean amounts of pine needles and leaves accumulated at each station 
throughout the sampling period in 1975 were similar in magnitude with 
the exception of stations 1 and 8 which had lower means than other 
stations (Table 17). Likewise, mean amounts of woody material accum­
ulated at each station were similar with the exception of station 16 
which accumulated higher amounts of woody material and station 1 which 
accumulated comparatively lower amounts of woody material than other 
stations (Table 18). Again, station 16 accumulated much higher amounts 
of fine detritus than other stations (Table 19).
Analysis of variance showed that there was a significant difference 
in the amounts of fine detritus accumulated within nested sites (Table 
20). Sites above the burn accounted for 99% of the variation within 
nested sites.
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Table 17, Amounts of pine needles and leaves (g.) accumulated in 
replicate samplers and sample means at stations along 
White Cap Creek in 1975.
Sampling Area 
Sampling: Station
Below-Bum
1
Burn
6
Burn Above-Bum Above-Bun 
8 16 18
Replicate No. 
1 
2 
3
Aample Mean
0.068
0 . 2 2 1
0.083
0.125
0.2A3
0.189
0.218
0.612
0.303
0.123
0.165
0.085
0.261
0.180
0.216
0.A93
0.263
0.AA9
0.2A2
0.205
0.12A 0.316 0.169 0.287 0.290
Table 18. Amounts 
samplers 
Creek in
of woody material (g. 
and sample means at 
1975.
) accumulated 
stations along
in replicate 
White Cap
Sampling Area 
Sampling Station
Below-Burn
1
Burn
6
Burn Above-Burn Above-Burn 
8 16 18
Replicate No. 
1 
2 
3 
A
0.060
0.139
O.lAl
0.236
0.232
0.089
0.138
0.860
0.369
0.252
0.91A
0.105
0.637
0.756
0.6AA
1.739
0.171
0.671
0.365
0.223
Sample Mean O.IAA 0.330 O.AIO 0.9AA 0.358
Table 19. Amounts of fine detritus (g.)
samplers and sample means at 
Creek in 1975.
accumulated in replicate 
stations along White Cap
Sampling Area 
Sampling Station
Below-Burn
1
Burn
6
Burn Above-Burn Above 
8 16
‘-Burn
18
Replicate No. 
1 
2 
3 
A
2.25A
2.680
1.758
1.800
1 . 1 1 0
1.A25
1.8A0
3.623
1.608
1 .6A8
1.838
2.738
A.276 
A.6A1 
6.587 
13.905
1.820
1.961
1.390
1.6A3
Sample Mean 2.123 2 . 0 0 0 1.958 7.352 1.7DA
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Table 20. Analysis of variance hypotheses of amounts of detritus 
accumulated at sampling stations along White Cap Creek, 
rejection levels, F-values, and results of analysis of 
variance.
Hypothesis 1; Ti»T2=T3 « 0
where Tj» treatment 1= stream stations below the burned area
T2* treatment 2= stream stations within the burned area
T3« treatment 3= stream stations above the burned area
Hypothesis 2; S]^"S2B“ 0 S^-Sg=0 Sl6"Sl8=0
where Sj= site j etc.
Reject Hi if Fi> F 0 5 (2 ,2)= 19.0 
Reject H2 if F2 > F*q3(2,15)- 3.68
Detrital Category Fl F2
Fine Detritus .471 7.284*
Pine Needles and Leaves 1.684 1.264
Woody Material 1.549 3.658
* Fine Detritus- 99.0% of variation within sites accounted for between 
the site 16 and site 18 component.
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Physical Parameters
Continuous recording of water temperatures at stations 3A, 6 , and 
16 during the summer and early fall of 1974 and 1975 showed that the 
water temperatures at station 6 were generally 0.5® to 1.5® C. higher 
than simultaneous temperatures at station 16. During 1975 water tem­
peratures at station 6 were slightly higher than temperatures at station 
3A. However, water temperatures were generally 0.5® to 1.5® C. lower 
at station 6 than at station 3A in 1974.
Station 16 exhibited lower daily ranges in water temperatures than 
the other two stations throughout 1974 and 1975 (Appendix Tables Cl and 
C2). These lower daily ranges in water temperature were accompanied by 
a 2 hour time lag in temperature changes between station 16 and the 
remaining two stations in 1975. However, stations 3A and 6 showed time 
lags of 1 1 / 2 hours in temperature change as compared to station 16 in 
1974. Although simultaneous temperatures at stations 3A and 6 differed 
slightly, the patterns and amount of temperature change were congruent.
At all sampling stations daily minimum temperatures were reached 
between the hours of 0900 to 1100, and daily maximum temperatures were 
reached between the hours of 1600 to 1900. Lowest daily minimum temper­
atures were recorded during early September, 6.2® to 7.2® C., and 
the highest maximum daily temperatures, 18.0® to 18.7® C., were recorded 
during early August in 1974 and 1975.
Mean water velocity across periphyton racks at each station in 
1974 was almost identical among sampling stations with a range of 0.29 
m./sec. to 0,30 m./sec. (Appendix Table C3). Mean water velocity across 
periphyton racks of sampling stations in 1975 were more variable among
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stations than those of 1974 (Appendix Table C5). However, velocities 
among all stations excluding station 8 were similar with a range of 
0.23 m./sec. to 0.36 m./sec. Mean water velocity across the periphyton 
rack at station 8 , 0 . 1 2  m./sec., was lower than values at other stations. 
Mean water depth of in situ periphyton racks was also similar among 
sampling stations of 1974 and 1975 (Appendix Tables C4 and C6 ). Mean 
water depths among stations ranged from 0.15 m. to 0.18 m. in 1974 
and from 0.16 m. to 0.26 m. in 1975.
Mean water velocities across in situ substrate samplers at each 
station in 1975 were variable among stations with the highest mean 
velocity of replicate samplers, 0.56 m./sec., occurring at station 2B 
and the lowest, 0.18 m./sec., at station 1 (Appendix Table C7). The 
remainder of mean water velocities at each sampling station were evenly 
spread throughout this range. Mean water depths of replicate samplers 
at each station were similar in magnitude among sampling stations 
(Appendix Table C8 ) . Mean water depths at replicate sampler placement 
ranged from 0.26 m. at station 16 to 0.44 m. at station 18.
Mean water velocity across buried cans for detritus sampling at 
each station ranged from 0.12 m./sec. at station 6 to 0.40 m./sec. at 
station 16 (Appendix Table C9). The remainder of water velocity means 
across replicate samplers at each station were evenly spread within 
this range. Mean water depths of replicate cans at each sampling sta­
tion were similar ranging from 0.09 m. to 0.24 m. (Appendix Table CIO).
Volumes of water passing through drift nets at stations 2B and 5 
remained almost identical from 1974 to 1975 (Appendix Tables Oil and 
C13). The volume of water passing through the net at station 2B was
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twice as large as the volume of water passing through the drift net at 
station 5 per unit time each year.
Dissolved oxygen concentrations of samples collected at station 3A 
during the drift study of August 8-9, 1975 were of similar magnitude 
throughout a 24 hour period (Appendix Table C12). Dissolved oxygen 
concentrations ranged from 8.4 p.p.m. at 2200 hours to 9.6 p.p.m. at 
0800 and 1 0 0 0  hours.
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DISCUSSION
Benthic Macro-invertebrates
BenChlc qualitative and quantitative sampling programs indicated 
that very little modification of the stream benthic invertebrate com­
munity resulted from the Fitz Creek fire. Differences which were con­
sistent, however, were reflected in differences in the diversity of 
Plecoptera between the burned portion of stream and the stream area above 
the burn. Differences in reproductive rates, mortality rates, and 
migrating patterns of emergent organisms may be caused by temperature 
alteration of streams (Nebeker, 1971; Nebeker & Lemke, 1968). Behavioral 
modification of benthic organisms as the result of a slight (1® C.) 
change in water temperature has been documented (Coûtant, 1967). Since 
a 0.5* to 1.5® C. daily difference in water temperature was recorded 
between study sections, it may be that the lower similarity of Plecopteran 
species and differences in numbers between stations of the burned and 
above-bum study sections of stream was due in part to this slight dif­
ference in water temperature.
Unlike the results of a study of chironomid community differences 
between clear-cut and virgin stretches of a stream in Oregon (Coffman 
& Bedell, 1974), no sudden changes in the species composition of 
Chironomidae resulted from Fitz Creek fire. Clear-cuts often affect 
streams by changing light intensities reaching the stream or by changing 
the substrate composition and water quality of streams by increasing
97
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sediment loads. Although these same modifications of stream condition 
could also result from fire, it is unlikely that the same impact would 
result except following high intensity burns. Impact on a stream result­
ing from a high intensity fire would further be intensified if neither 
ample time nor suitable condition for vegetative regrowth were available 
before an intensive run-off would occur. Since Fitz Creek fire burned at 
different intensities over the burn area leaving patches of unbumed 
vegetation, it is not surprising that results of this study differed 
from clear-cut investigations.
Steep canyon walls surrounding lower White Cap Creek provided stream 
shading in addition to the vegetative cover. Therefore, changes in 
light intensity brought about by vegetative cover removal were reduced. 
Patches of vegetation and ground litter left unburned within the burned 
area along with the rapid and abundant resprouting of vegetation probably 
bound the soil to the extent that large increases in sediment load did 
not occur. In addition, Fitz Creek fire occurred in the hot dry summer 
when run-off was not extensive as compared to spring run-off of this 
mountainous area.
Comparison of Benthic Sampling Programs. In general, results of 
different benthic sampling programs appeared to be similar. However, 
some of the results of the different sampling programs did not appear 
to be totally congruent. Each of the benthic programs was specifically 
designed to look at a unique aspect of the benthic community. Thus, 
differences in results reflected a difference in sampling design and 
methods.
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The qualitative benthic programs of 1974 and 1975 demonstrated 
that there was a lower similarity in species composition of Plecoptera 
between the burned and unbumed adjacent areas than other grouped station 
comparisons. However, quantitative benthic sampling programs did not 
reflect an apparent difference in the species composition of Plecoptera 
between the burned and unbumed portions of stream. Instead, quanti­
tative sampling showed that presence of Plecoptera was patchy throughout 
the stream length and numbers collected were few compared to other 
higher taxonomic groups.
Because Plecoptera were uncommon in samples and benthic organisms 
often have clumped distributions (Elliot, 1971), it may have been that 
Plecoptera were present in small numbers and were not picked up by 
qualitative sampling. However, stations were grouped for stream area 
comparisons of species composition and sample sizes were greatly in­
creased. Thus, grouping of stations should have provided for an accur­
ate assessment of the species composition of organisms including those 
which were relatively scarce. In contrast, fewer stations were sampled 
quantitatively and stations were farther apart than qualitative san^ling 
sites. Therefore, it is thought that the results of the qualitative 
sampling program more accurately assessed the difference in species 
composition between stream study sections than quantitative sampling.
Other differences in results appeared between quantitative sat#ling 
programs. Frequency of occurrence sampling showed that frequency of 
occurrence of Plecoptera at the upper station within the burn was more 
similar to stations above the burn than to its neighboring station in 
the burn. In contrast, sampling with artificial substrate demonstrated
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that there was a significant difference in the numbers of Plecoptera 
between all study sections. Although the programs were carried out in 
different years, it seemed that frequency of occurrence sampling provided 
a gross assessment of the relative abundance of organisms. Plecoptera 
were collected by frequency of occurrence technique in more samples at 
one station but it did not necessarily reflect a difference in actual 
numbers of organisms collected.
Although differences in numbers of organisms between stream areas 
were analyzed statistically in artificial substrate sampling, the amount 
of time and effort involved in such sampling permitted fewer numbers of 
samples to be taken than in frequency of occurrence sampling. Because 
of the small numbers of samples taken, substrate samplers were placed 
within similar habitat at all sampling stations to reduce the variability 
in numbers of organisms due to habitat differences. In contrast, the 
prédominent stream habitat types were sampled using frequency of occur­
rence techniques at all stations. Riffle areas were included in sampl­
ing for frequency of occurrence of taxa, whereas artificial substrate 
samplers were submerged in deeper water. Along with the difference in 
the year each program was conducted, this difference in habitat type 
sampled by each method may have accounted for differences in Coleoptera 
between the two programs. Frequency of occurrence sampling showed that 
Coleoptera fauna of the two stations above the burn were dissimilar to 
all remaining stations. This was not demonstrated in the artificial 
substrate sampling program because Elmidae (riffle beetles) did not 
inhabit run areas to an extent and did not colonize the substrate samplers.
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Periphyton
Amounts of periphyton produced within the stream area surrounded 
by the Fitz Creek burn were lower than amounts produced above the burned 
portion of stream. This is contrary to the results of studies on the 
effects of clear-cutting upon primary production (Lyford & Gregory,
1975; Hansmann, 1969). In addition, others reported increases of 
nutrients to stream areas adjacent to cleared areas (Pierce et al., 1970; 
Snyder et al., 1975). However, changes in nutrient levels reaching 
aquatic systems were found to be negligible as the result of fires in 
Minnesota and California (McColl & Grigal, 1975; Bradbury et al., 1971; 
Johnson & Needham, 1966).
The small amounts of periphyton produced in the burned portion of 
stream indicated that if large amounts of nutrients were released as 
the result of Fitz Creek fire, negligible amounts reached White Cap 
Creek. Comparisons of the species composition of benthic organisms of 
tributary creeks and White Cap Creek suggested that levels of nutrients 
entering the tributaries were similar to White Cap Creek. Nutrients may 
have been leached into the soil and taken up by the plants which were 
observed to resprout shortly after the cessation of the fire.
Differences in periphyton produced between the stream areas in the 
burn and above the b u m  may have been due to differences in the light 
intensity reaching the stream within each study section of stream. 
Stations within the burn were somewhat more shaded by the steep canyon 
walls surrounding the stream area than in the upper stream stretches 
above the bum. The station above the b u m  with the highest amounts of
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periphyton was located below an island and wide flood plain. It is 
possible that with each periodic flooding of this island and flood plain, 
detritus would accumulate in large quantities in the stream station 
below this island area. Decomposition of large quantities of detritus 
may have contributed to increases in nutrient levels and resultant 
increases in periphyton at the station below the island area. Also, 
slight increases in water temperature within the burned portion of 
stream may have contributed to reduced periphyton production in the 
stream area of the burn as compared to the area above the bum. High 
silt loads to a stream resulting from erosion may produce a scouring 
effect on the algae and may reduce light penetration to the stream 
bottom causing a reduction in periphyton production (Mclntire, 1973).
It is possible that there were slight increases in silt load which 
may have caused slight decreases in periphyton.
Detritus
There was no significant difference in amounts of detritus accum­
ulated at sampling stations among the burned, above-burn, and below-burn 
portions of stream. However, there was a significant difference in the 
amounts of detritus accumulated between the two sites above the burned 
area. The sampling station which accumulated the highest amounts of 
detritus among all stations was the same station with the highest stand­
ing crops of periphyton. It is possible that the island and wide flood 
plain above this station with periodic flooding contributed a large 
portion of detritus to this area. Water velocity, channel width and 
water depth at sampler placement did not appear to account for differences
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between stations in the amounts of fine detritus accumulated since 
these parameters were similar among stations.
Because of the higher amounts of periphyton and detritus at the 
sampling station below the island, a corresponding increase in the num­
bers of benthic organisms feeding on these substances would be expected. 
However, it has been reported that although a food substance may be 
available, it may be in an unutilizable form (Boyd, 1971). This has 
been documented for food substances such as oak leaves, and decreases in 
benthic productivity have been noted in areas of stream passing through 
cedar and spruce forests (Feeny, 1970; Hynes, 1970; Macan, 1963). Since 
the island discussed previously and the forest area surrounding the 
stream in this area was dominated by red cedars, it is possible that 
although more detritus was accumulated at this station, it may have been 
unutilizable to benthic invertebrates. Although amounts of periphyton 
were twice as high at this station as compared to others, relatively few 
benthic organisms depend solely on periphyton as a source of nutrition 
(Minshall, 1967; Cummins, 1973).
Insect Drift
There was no appreciable difference between the sampling station 
within the burn and the station below the burned portion of stream in 
the hours at which subsurface taxa exhibited peaks in numbers of drift­
ing organisms. Thus, changes in light intensity and water temperature 
did not appear to be significant enough to change the drift behavior 
of subsurface insects in the burned area of stream as compared to the 
stream area below the burn.
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Although there were differences in the numbers of organisms within 
some taxa in subsurface drift between the stations, total numbers of 
subsurface organisms at each stations were of similar magnitude. Both 
stations exhibited a marked increase in the numbers of surface drifting 
organisms in 1975 as conq^ared to 1974. This increase in 1975 was mainly 
the result of an increase in the numbers of Hymenoptera in drift samples. 
It has been documented that some species of ants have increased markedly 
in numbers on b u m  areas (Clayton, 1975; Hurst, 1970; Buffington, 1967). 
The input of large numbers of Hymenoptera into the drift may have re­
sulted from a large increase in fire adapted terrestrial insects.
Since many fish feed to a large extent upon the terrestrial component 
of drift (Waters, 1969), an increase in the surface drift resulting 
from fire would increase the productivity of.the stream. It is also 
possible that an increase in vegetation from 1974 to 1975 may have con­
tributed to the increase in numbers of surface and subsurface drifting 
organisms.
Implications to Fire Management
Of the many postulated effects of a forest fire upon a stream eco­
system, very few had much impact upon the stream in this study. There 
appeared to be a negligible overall modification of the stream habitat 
and biota of White Cap Creek as the result of Fitz Creek fire. Many 
investigations upon various aspects of the aquatic system as the result 
of vegetative cover loss and/or fire have shown that one or more of 
the postulated fire effects had greater impacts upon the aquatic environ­
ment than was the case in this study. However, other investigators have
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reported negligible changes in nutrient levels to aquatic systems as 
the result of fire. It is apparent from the differing results of the 
studies on the effects of vegetation removal, clear-cuts and slash- 
burns, and forest fires upon the aquatic environment that many factors 
need consideration when determining to what extent fire will alter 
the aquatic environment.
Many of the factors which will need consideration in predicting the 
impact of fire upon the aquatic environment will be those that affect 
the intensity and behavior of the fire, the climatic patterns of the 
area, vegetative-soil associations, geomorphic land type, and the physi­
cal and biological characteristics of the drainage. High intensity 
fires in steep-sloped areas would most likely have a greater impact 
upon a drainage than a fire such as Fitz Creek fire. The time of the 
season of the fire will also influence to what extent fire will impact 
the aquatic ecosystem. Areas burned at seasons close to high run-off 
periods will most likely have a greater impact on the drainage than fires 
which burn during seasons which allow regrowth to take place before 
intensive run-off periods.
There is much need for further investigation of different intensity 
fires upon different land types and the resulting impact upon drainages. 
This will enable more accurate prediction of the impact upon the aquatic 
environment of fire management plans for specific land use.
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SUMMARY
In general the Fitz Creek fire did not appear to greatly modify the 
benthic community or physical parameters of White Cap Creek. There were 
neither sudden nor drastic changes in species composition of benthic 
invertebrates between the burned and adjacent unburned areas for most 
taxa with the exception of Plecoptera. Species composition of benthic 
invertebrates of tributary creeks and White Cap Creek was similar. 
Frequency of occurrence sampling indicated that the uppermost station 
of the burn area was more similar to stations above the b u m  than to
its more proximal station within the burn for most taxa with the excep­
tion of Coleoptera. There were significant differences in numbers of 
Plecoptera in artificial substrate samples among the burn» above-burn, 
and below-bnrn areas. There were no differences in numbers of organisms 
among study sections for the remainder of taxa tested.
Insect drift components of diel periodicity, percent composition 
of taxa by numbers, and total numbers of subsurface drifting organisms 
were similar between the burn and below burn stations. There was a
marked increase from 1974 to 1975 in numbers of surface drifting organ­
isms at both stations.
The above-burn station adjacent to the burned portion of stream 
had two to three times the amount of chlorophyll on periphyton samplers 
per unit time as compared to other stations. There were no significant
106
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differences among the bum, below-burn, and above-burn stream areas in 
the amounts of detritus accumulated in stations.
Water temperatures were 0.5® to 1.5® C. higher within the burn as 
compared to the above-burn area.
Benthic Invertebrates
Differences in species composition between stations were no higher 
between sets of stations within the same study section of stream than 
between sets of stations of the burned and unburned adjacent areas. 
Station comparisons for Plecoptera were the exception to the above. 
Jaccard coefficients, used to measure similarity of species composition, 
were comparatively lower between the burned and unburned areas than other 
site comparisons for Plecoptera.
Frequency of occurrence sampling indicated that there was not a 
sudden shift in either species composition or relative abundance for 
most taxa of benthic organisms between the burned and unburned adjacent 
stations. In fact, the station within the burn and adjacent to the 
above-burn study section was more similar to the above-burn stations 
than to its more proximal station within the burn for most taxa. How­
ever, there was an appreciable contrast in frequency of occurrence of 
Coleoptera between stations above the burn and all remaining stations.
Sampling with artificial substrate also indicated that there was 
not a sudden change in species composition of benthic invertebrates 
between the burned and unburned portions of stream. However, there 
were quantitative differences among sampling stations in numbers of 
organisms within individual taxa. Although there were differences
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in numbers of organisms among stations, Plecoptera was the only taxon 
in which there were significant differences in numbers among study 
sections of stream. A larger number of differences in numbers of 
organisms in artificial substrate samplers occurred between stations of 
the same study section than between stations of different study sections. 
Significant differences in numbers of organisms between sampling stations 
of the same study section of stream occurred in Diptera, Simuliidae, 
Brachycentrus americanus, and Epeorus sp. 1. Differences between sta­
tions within the burn accounted for most of the variation in numbers of 
Diptera and Simuliidae, whereas stations above the burn accounted for 
most of the variation in Brachycentrus americanus and Epeorus sp. 1.
There were no major differences in the taxonomic composition of 
benthic invertebrates between tributary creeks and White Cap Creek.
Taxa which differed between tributary creeks and White Cap Creek gen­
erally reflected differences in the size and flow characteristics of 
the small tributaries as compared to White Cap Creek.
Insect Drift
There was no appreciable difference in the diel periodicity of 
subsurface drifting organisms between the station within the burn and 
the station below the burn. Although there were differences in numbers 
of subsurface drifting organisms within various taxa between the two 
stations, total numbers of subsurface drifting organisms collected at 
each station were similar from year to year.
There was a marked increase from 1974 to 1975 in numbers of surface 
drifting organisms collected at both stations. This increase was due
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in large part to an increase in Hymenoptera in the surface drift. The 
sampling station below the burn had a much higher increase in numbers 
of Hymenoptera than the station of the burned area. Percent composi­
tion of total drift was similar between the two sampling stations.
Surface drift comprised a large portion of total drift in both years.
Periphyton
A substantial difference in the mean amounts of chlorophyll a, b, 
and c on periphyton samplers at all time intervals occurred between 
the above-bum station which is adjacent to the burned portion of 
stream and all other stations. There were slightly higher amounts of 
chlorophyll on periphyton samplers at the uppermost station above the 
b u m  as compared to stations within the burn in 1975. Likewose, amounts 
of chlorophyll on periphyton samplers were slightly higher at stations 
within the b u m  than at stations below the burn.
Growth rate curves of chlorophyll a, b, and c were similar between 
the burn and below-burn stations in 1974 and 1975. Stations above the 
b u m  exhibited larger increases of chlorophyll b and c during the 4 
through 6 week time interval as compared to other stations in 1974 and 
1975. There were proportionately higher amounts of chlorophyll a than 
either b or c on periphyton samplers at all stations in 1974 and 1975. 
Likewise, there were proportionately higher amounts of chlorophyll c 
than chlorophyll b on periphyton samplers at all stations. The upper­
most station above the burn was an exception to the above ratios of 
chlorophyll a, b, and c. At this station the amount of chlorophyll c 
was much higher than chlorophyll a at the 6 week time interval.
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Detritus
There were no significant differences in the amounts of detritus 
accumulated in study sections of stream. However, there was a signifi­
cant difference in the amounts of fine detritus accumulated between 
stations within the same study area. Differences between the stations 
above the b u m  accounted for a large percentage of the variation within 
sites of the same study section of stream. The station above and adja­
cent to the burned portion of stream accumulated the highest amounts of 
fine detritus as compared to all other sampling stations.
Water Temperature
Continuous recording of water temperature demonstrated that the 
station within the burn had 0.5* to 1.5* C. higher water temperatures 
than the station above the burn. Generally, water temperatures were 
slightly higher at the station within the burn as compared to the 
station below the burn in 1975. However, water temperatures were 
generally 0.5° to 1.5* C. lower in the burned portion of stream as 
compared to the area below the burn in 1974.
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Table A2, Macro-invertebrates collected in qualitative samples from White Cap Creek in July 1974.
3(/)'C/)o'3 Station Number 1 2 3A 3 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22o
5CD
Sample Date July 1974 17 17 17 17 17 17 24 18 24 24 24 24 23 21 22 23 21 23 22 22 22
8
(O'3" Oligochaeta + + + + — mm
W Ephemeroptera
CD Ephemerellidae
"n Ephemerella doddsi + - + + + + - + + + - - + + - - — + + + —
3-3" Ephemerella flavillnea + + + + + + + + + + + + + + + + + + + +CD Ephemerella grandis + - + - + - — + - - — - — — — — + — — —CD"O Ephemerella heterocaudata — — — — — — — + +OQ. Ephemerella hystrix -
a Ephemerella inermis - - + — — — - — — — — — — + — + +O3 Ephemerella micheneri + + + + + + + + + + + + + + + + + + + + +
O Ephemerella sp.l — - — -* + — — — — — — — — “
CT Ephemerella spinifera — + — -* + — — — — — — — + +
CDQ. Leptophlebiidae
$ f—► Paraleptophlebia sp. —3"O Siphlonuridae
■o Ameletus cooki — + + + + + + + — + + + — — + + + + + +CD
3 Aroeletus sparsatus - - — + — — — — “ — — — ** —(/>' Baetidae
5' Baetis bicaudatus + - + - + + + — + + — — + — + + — — —
Baetis intermedius + + + + + + + + + + + + + + + + + + + + +
Baetis tricaudatus - - — — + — — —
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Table A2. (Cent.)
Station Number 1 2 3A 3 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Ephemeroptera (cont.)
Heptageniidae
Clnygmula spp. + + + + + + + + - + + + - + + + + + + + +
Epeorus albertae + + + + + + + + - - -  - + - + “ - + + + “
Epeorus longlmanus + + + + + + + + + + + + + - + + + + + + +
Epeorus sp.l -
Rlthrogena hagenl + + + + - + - + -
Plecoptera 
Nemouridae
Capnia sp +
Nemoura columbiana +
Perlidae
Acroneuria californica + + - + + + + + - - + - + + + + + + - + -
Acroneuria pacif ica + - + ~ + + + +
Claassenia sabulosa -
^ Pteronarcidae
Pteronarcys californica + + - + -
Ferlodidae
Arcynopteryx (Megarcys)sp. - - + - + -
Isogenus aestivalis - 4 -  + + + - + - -  - -  - + - + - + " + + +
Chloroperlidae
? Alloperla spp. + + - + + + - - + + + + + + + + + + + + +
Hemiptera 
Saldidae 
Saldula sp.
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Table A2. (Cont.)
Station Number 1 2 3A 3 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Trichoptera 
Rhyacophilidae
Glossosotna sp. — — + — — — + + + + + + — — + — + — — +
Rhyacophila sp.l + + - + - + + + + + - +
Rhyacophlla sp.2 +
Rhyacophila sp.3 _ + + - + + -
Philopotaraldae
Sortosa sp. -
0 Hydropsychidae
a Arctopsyche grandis _ _  + -. + + + - -  + + + + - + + + - + - +
Hydropsy che sp. + - + + - + + - + -
Lepidostoroatidae
Lepidostoma sp. + -  + + + + + + - + + + + + + - + + + + +
Brachycentridae
Brachycentrus americanus + + + + + + + ■ -  + + + + + + + + + + + + +
Limnephilidae 
Dicosmoecus sp.
- Limnephilus sp. - + - + + - -  + + - + + - -  - + - + + + -
1 Neophylax sp. + + + + + + + + + - -  - -  + + + + - + - +
5 Coleoptera
Dytiscidae
Oreodytes sp. _ + + + +
Elmidae
Heterlimnius corpulentus + + - + + - + + + + + + + '- + + + + + + “
Lara avara + + + + +
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Table A2. (Cont.)
Station Number 1 2 3A 3 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Coleoptera (cont,)
Elmidae (cont.)
Narpus concolor + + _ + + _ + - + + + + - + +
Optioservus sp.
Ordobrevia nubif era + + - + - + + - + + + + + + - + + + - -  -
Zaitzevia parvula + + + + + + + + + + + + + -I- + + + + 4- + +
Diptera 
Tipulidae
Antocha sp. +
a Oicranota sp. +
I Hexatoma sp. +
Llmnophila sp. ^ _ _ _  + + « + _ + -. - + - + - -  + + + +
Tipula sp. +
f Rhagionidae
Atherix variegata + + + + + + + + + + + + + + + + + + + + +
Empididae
type A _ + _ + - — - — — + + + ~ “ + ~
type B - + - + - +
type C
Simuliidae - + + + + + +
Proslmullum onychodactylum - -
Slmullura arcticum
Simulium venus turn +
Simulium pugetense
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Diptera (cont.) 
Dolichopodidae 
type 1 
type 2 
Psychodidae 
Chironomidae 
Heleidae
Deuterophlebiidae 
Deuterophlebia sp.
+  - 
— — — — — — - — — — — — — — — + “ — “
+ + + + + + + + “ + + + + + + + + + + + +
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Station Number 1 2 3A 3 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Sample Date July 1974 17 17 17 17 17 17 24 18 24 24 24 24 23 21 22 23 21 23 22 22 22
8 Pentaneura sp.l - + - + + -
? Chironomus pectinatellae + + + + + + + + - + + + + + + + + + + + +
g: Microtendipes sp.l - + + + - -  + + - + + + - -  + + “ + - -  -
Tanytarsini (Tribe)
Micropsectra sp. - + + + 4- + + + - + + + - -  + + - + + + +
Tanytarsus sp. + + + - + - +
Diamesa sp. _ +
Orthocladlus sp. +
Trichocladius sp. + + + + + - + +
i Nanoclad ius sp. + + + - + - + -
& Smlttia sp. + + , -
I; Cardioclad ius sp. -
o Fsectrocladlus sp. +
Crlcotopus sp. + _ + + + + - + - + + +
Corynoneura sp. + + + - + - + + -
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Table A4. Macro-invertebrates collected in qualitative samples from White Cap Creek in August 1974.
Station Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Sample Date August 1974 16 16 18 16 16 16 18 21 17 17 17 17 17 17 15 15 15 21 21 21 21
Tricladida 
Planariidae 
Oligochaeta 
Hydracarina 
Ephemeroptera 
o Ephemerellidae
Ephemerella flavillnea 
Ephemerella hecuba 
Ephemerella infrequens 
Ephemerella margarita 
m Ephemerella micheneri
g Leptophlebiidae
0 Paraleptophlebia sp.
^ Siphlonuridae
? Aroeletus cooki
1 Aroeletus sparsatus
5 Baetidae
Baetis bicaudatus 
Baetis intermedius 
Baetis propinquus 
Baetis tricaudatus 
Pseudocloeon sp.
+ +
+ + + + + + + + + + + + + + + - + + + + +
— — — — — + — — — — ** — + + + +
+ + + + + + + + + + + _
+ + + - + + - + + + + + - + + + — + + + +
— - — - - -* + - — — - + — - - - + - - - -
+ + + - + + + + + + + + + 4- + + + + + + +
- + + + + - - + + - - + - - + - + — - -
+ + + + — + — + — +  ■ — - + - - -
+ + + + + + + + + — - - + + — + + + + + +
+ — _ •• _ + — + + + — + + + - + +
+ + + — + + + + + + + + + + + + + + + + +
_ + + + + + + + + + + + + + + + + - - +
+ — - - - - - + - + + - + - — + — - — -
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Table A4, (Cont.)
Station Number 1 2 :3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
0 Ephemeroptera (cont.)
Heptageniidae
Clnygmula spp. - - + - + + - + - + + + - +
Epeorus albertae - - + - + + + + - + -
Epeorus longlmanus - - *- - + + - + + + + + + - + + + - + -
Epeoirus sp .1 + + + * - -  + + + + + + + + + + + -“ + - ~  +
Rlthrogena hagenl + + + + + + + + + + + + + + + + + + + - +
Plecoptera 
Nemouridae
Capnia sp. _ +
Nemoura cataractae
Nemoura clnctlpes + - - - -  - -  - -  - -
Nemoura columbiana
Nemoura (Malenka) sp. -
Perlldae
g Acroneuria californica + + + - + + + + + + + - -  + - + + + - -  +
5 Acroneuria paclflca + + - - _ + - -  - + + + + +
K Acroneuria theodora + - + - +
m Claassenia sabulosa -
1 Pteronarcidae
g Pteronarcys californica + _ + - + + + + + - + + -
^ Perlodidae
Arcynopteryx (Megarcys)sp. -
Isogenus aestivalis - + - + + - + - - - + +
Chloroperlidae
Alloperla spp. + + + + + + - + + + + + + + - + + + + + +
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Table A4. (Cont.)
Station Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Hemiptera 
Gerridae
-n Gerrls sp. -
a Trichoptera 
? Rhyacophilidae
^ Glossosoma sp. - + -
Q. Rhyacophila sp.l - + + + + + + +
a Rhyacophila sp.2 + + - + - + +
§ Rhyacophila sp.3 4. _ _ _ - _ - - - -  + -. + - + - + - + + +
CD
"OO
CDQ.
■D
Rhyacophila sp. -
Philopotaraidae
Sortosa sp. + - - -  + + + - + - + + - + + - + - + +
Psychomylidae
Polycentropus sp.
Hydropsychidae
2 ArrtoDSvrhe crandis + + - - + + + + + + + + + + + + - + + + +c psyc g
É' Hydropsyche sp
I Hydroptilldae
Agraylea sp
Ochrotrichia sp. + + _ + + + + - + + + + + + + + + - -  - -
Lepidostomatidae
Lepidostoma sp. 
Brachycentridae
Brachycentrus americanus
+ + + + + + + + + + + + + + + + + + + + +
+ + + - + + + + + + + + + + + + + + + + +.
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Table A4. (Cont.)
Station Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 31
Trichoptera (cont.) 
Limnephilidae 
Dicosmoecus sp.
Limnephilus sp,
^ Neophylax sp.
^ Coleoptera 
o Dytiscidae
a Oreodytes sp.
§ Elmidae
Cleptelmis ornata 
Heterlimnius corpulentus 
Heterlimnius kobelei
Lara avara 
Narpus concolor 
Optioservus sp.
? Ordobrevia nubifera
Zaitzevia parvula 
Diptera 
Tipulidae 
Antocha sp. 
Dicranota sp. 
Llmnophila sp. 
Rhagionidae
Atherix variegata
- + + + + + - + + - - - + - - + - + - - -
+ + + + + + + + + + +
+
+ + + +
X
+
4.
+ + + +
+ •mm + + + + + mm + mm
T
+ — _ + —
— - — + + + + + + + M — mm. - - + - + - + -
— + + + + - + + + + + - + + + + — + + + -
+ + + + + + + + + + + + + + + + t - + + +
+ + + + + + + + + + + + + + + + + + + + +
—
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Table A4. (Cont.)
Station Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
O
■D
■O
CD
C/î
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Diptera (cont.)
Empididae
type A - 4 - - - - - - - - - - - -  + - + - + + + +
type B -
type C -
type 1 -
^ Simuliidae + + + — + + — — + + + + — — + + + — + + +
Prosimulium onychodactylum -  -
Simulium arcticum
o Simulium venus turn -
Simulium sp.
Dolichopodidae - - - - - - - - - - - - - - - - -
Chironomidae + + + + + + + + + + + + + + + + + + + + +
Heleidae _ + — — + — — + + + — — — — — + — — — + 4-
Deuterophlebiidae
Deuterophlebia sp. « _ _ _ - . - - . _ _ - - . 4- - - - - - - - - -
Blephariceridae _ _ _ _ - 4. _ - - _ - 4. _ - _ - - - - - -
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Table A5. Macro-invertebrates collected in qualitative samples during September 1974.
Samples were collected from stations along White Cap Creek.
Station Number 1 2 2B 6 8 9 16 18 20
Sample Date September 1974 23 24 24 23 23 23 21 21 20
Tricladida
Planariidae - + +
Oligochaeta + + + + + + + + +
Ephemeroptera 
Ephemerellidae
Ephemerella doddsi
Ephemerella hystrix + + - + + + + + +
Ephemerella margarita + + + + + + + + +
Ephemerella micheneri
Ephemerella spinifera + + + + - + + + +
Baetidae
Baetis bicaudatus + - - + + - +
Baetis intermedius + + + + + + + + +
Baetis propinquus
Baetis tricaudatus +
Pseudocloeon sp. + + + - - -
Siphlonuridae
Ameletus sparsatus - + + + - + + + -
Leptophlebiidae
Paraleptophlebia sp. + + + - + - + + + ^
Heptageniidae ^
Clnygmula spp. 
Rlthrogena hageni
+ + + + + + + + +
+ + + + + + + + +
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Station Number 1 2 2B 6 8 9 16 18 20
Ephemeroptera (cont.) 
Heptageniidae (cont.)
Epeorus albertae + - + + + + - + +
Epeorus longlmanus + + + + + + + + +
Plecoptera
Nemouridae
Nemoura cinctipes + + + + + + + + +
Nemoura cataractae - - - — — — — —
Nemoura columbiana - + - - - + - - +
Capnia sp. + + *• - — — — —
Chloroperlidae
Alloperla spp. + + + + + + + + +
Perlidae
Acroneuria californica + + + + + + - + +
Acroneuria pacifica - - ~ - + — + + +
Claassenia sabulosa + + + + + — + + +
Pteronarcidae
Pteronarcys californica + - + + — + + •
Perlodidae
Arcynopteryx (Megarcys) sp. — - — - — — — — +
Arcynopteryx (Skwala ) sp. — — +
Isogenus aestivalis - — + — + + + +
Trichoptera
Hydroptilldae
Hydroptila sp. — — — — + + +
Ochrotrichia sp. — — +
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Table A5. (Cont.)
Station Number 1 2 2B 6 8 9 16 18 20
Trichoptera (cont.)
Hydropsychidae
Arctopsyche grandis + + + + + + + + +
Hydropsyche bettini + — + + + + - — —
Hydropsyche sp. B - — - + - — — — —
Hydropsyche sp. C + + + + - — — — —
Philopotamidae
Sortosa sp. + + - + + - + + +
Rhyacophilidae
Glossosoma sp. + + + + + + + + +
Rhyacophila sp. 1 — - + - - + - - —
Rhyacophila sp. 2 — — — — ’• — _ — +
Rhyacophila sp. 3 + + — + + + + + +
Lepidost omat idae
Lepidostoma sp. + + + + + + + —
Brachycentridae
Brachycentrus americanus + + + + + + + + +
Limnephilidae
Dicosmoecus sp. - — — — + — + — —
Neophylax sp. — — + — — + + —
Coleoptera
Dytiscidae
Oreodytes sp. — — +
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Table A5. (Cont.)
"OCD
3C/)C/)o'
Station Number 1 2 2B 6 8 9 16 18 20
3o
3CD
8 Coleoptera (cont.)Elmidae
CQ'3" Heterlimnius kobelei + + + + + + + + +
9 Lara sp. - + - - - + + - -s3CD Narpus concolor - — + - + + - + -Optioservus sp. 
Ordobrevia nubifera 
Zaitzevia parvula 
Diptera 
Tipulidae
Llmnophila sp. 
Antocha sp. 
Rhagionidae
Atherix variegata 
Deuterophleblldae 
Blepharlcerldae 
Heleidae 
Simuliidae
Simulium arcticum 
Simulium pugetense 
Simulium venustum 
Chironomidae 
Empididae 
type 1
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
4-
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
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Table A6. Macro-invertebrates collected in qualitative samples during August 1975.
Samples were collected from stations along White Cap Creek.
C/)
C/)
Station Number
Sample Date August 1975
8
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Tricladida
Planariidae
Oligochaeta
Hydracarina
Ephemeroptera
Ephemerellidae
Ephemerella doddsi 
Ephemerella flavillnea 
Ephemerella hystrix 
Ephemerella margarita 
Ephemerella micheneri 
Ephemerella spinifera 
Baetidae
Baetis bicaudatus 
Baetis intermedius 
Baetis propInguus 
Baetis tricaudatus 
Pseudocloeon sp. 
Siphlonuridae 
Ameletus cooki 
Ameletus sparsatus
2 2B 3A 3 7 8 9 10 11 12 13 14 15 17 18 19 20
8 8 8 9 14 9 9 9 9 9 15 15 11 11 15 11 10
+ - -  - -  - -  - -  4 - - - - - - - -
+ + + + + + + + + + + + + + + + +
+ + + + + + + + + + “ — + + + + —
+ + — + + + ~ + + + + + + + — + +
+ + + + + + + + + + + + + + + + +
-
— + — — + + + + + + - * - + + + + +
+ + + + + + + + + + + + + + + +
+ + + + + + + + - + -f- + + + + + +
— — — - — - + - + - - + - -
+ + + + + + + + + + - + + + - + +
— — — <Êtm — — + + — —
+ + + + + + + + + + + + - - + — -
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Table A6. (Cont.)
Station Number 2 2B 3A 3 7 8 9 10 11 12 13 14 15 17 18 19 20
Ephemeroptera
° Leptophlebiidae
1 Paraleptophlebia sp.
3: Heptageniidae
I Clnygmula sp.
? Epeorus albertae
Ti Epeorus deceptlvus
^ Epeorus longlmanus
^ Epeorus sp. 1
■a Rlthrogena hageni
Q. Plecoptera
a Nemouridae
Nemoura cataractae
Nemoura columbiana
CT Nemoura (Malenka) sp.
Q. Perlldae
i- Acroneuria californica
g Acroneuria paclflca
Acroneuria theodora
+
+ + + + + + + + + + — + + + + + +
+ + + + + + + — — — - — + - - + -
+ - — - + + - + - — - + — + - +
+ - + + + + - + + - + + + + + +
+ + + + + + - + + + - + + + + + +
+ + + + + + + + + + + + + + + +
+ +
- — - - - - — + — — + - + — - +
+
+ + + + + + — + + + — + + + + + —
+
- — - - — - - + + - - - + -
+ +
+ — + +
- - - - - + — — + — — — — — — — +
+ + + + + + _ + + + + + + + + +
Claassenia sabulosa 
Pteronarcidae
Pteronarcys californica 
Perlodidae
Arcynopteryx (Megarcys) sp.
Isogenus aestivalis 
Chloroperlidae
Alloperla spp.       -    -       m
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Table A6. (Cont.)
Station Number 2 2B 3A 3 7 8 9 10 11 12 13 14 15 17 18 19 20
Trichoptera
Rhyacophilidae
C Q ' Glossosoma sp. - - < - — + — + - + - - - - - - - —
g Rhyacophila sp. 1 + - - - + + - + - + - - + - - 4- +
3 Rliyacophila sp. 2 - - - - - - + + + - - - — + + +
Rhyacophila sp. 3
"nc3.
3 "
CD
Philopotamidae 
Sortosa sp. + + + + + + + + + + +
CD■DO
Hydropsychidae
Arctopsyche grandis + + + M — + + - — — - + + +Q.CaO
Lepidostomatidae 
Lepidostoma sp. + + + + + + + + + + + + + t t - t
"DO
3 "
Brachycent ridae
Brachycentrus americanus + + + + + + + + + + + t t + t t tO"
1—H
CDQ. Hydroptilldae Hydroptila sp. - — - - + - - - - - - - - - - - -
1—H
3 " Ochrotrichia sp. + — + + + + + — + — + + + +O
"O
CD
Limnephilidae 
Dicosmoecus sp. + 4M — + — — + — + + +
i. Limnephilus sp. - - + — - — — — — - - + — — — —
C/)o"
3
Coleoptera 
Dytiscidae 
Oreodytes sp. + . + + + . + + + +
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Table A6. (Cont.)
Station Number 2 2B 3A 3 7 8 9 10 11 12 13 14 15 17 18 19 20
% Coleoptera (cont.)
Elmidae
+Heterlimnius corpulentus + + + * - -  + + + + + - -  + +
Heterlimnius kobelei -
Lara avara + + + - + - - - - + - +
Narpus concolor - + + + - -  + + - - - -  - ~ -  + +
Optioservus sp. + -  + + "f + - + - + - -  - -  + - -
Ordobrevia nubifera + + + + + + - + + + - -  + - + + +
Zaitzevia parvula + + + + + + + + + + + + + + + + +
Diptera
Tipulidae 
Antocha sp. 
type A - - - +
4- — — + + + “ + ~ 4 ‘ " b " ’ ~ — + — +Limnophlla sp.
Rhagionidae
I Atherix variegata + + + + + + + + + + + + + + + + +
g Simuliidae - + + - + +
Simulium venustum +
Deuterophlebiidae
% Deuterophlebia sp. +
Blepharlcerldae
Chironomidae + + + + + + + + + + + + + + + + +
Empididaetype 1 _ _ 4. _ _ _ _ _ _ _ _ - . _ _ - - -  ^
type A - - - - - - - - - - + S
type B
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w. Table A7. Numbers of families and genera collected by qualitative techniques from each sampling station in July
Station Number 1 
Sampling Month and Year July 1974
2 3A 3 5 6 7 9 1 0 11 12 13 14 15 16 17 18 19 20 21 22
Number of families 15 14 16 19 18 15 18 17 10 18 20 19 14 12 18 19 21 22 19 18 19
Number of genera
(without Chironomidae genera) 20 21 18 24 24 20 25 22 17 23 24 25 16 13 21 26 27 30 22 21 26
Number of genera
(with Chironomidae genera) 23 26 23 30 30 25 27 28 17 30 31 30 18 15 30 31 30 36 28 28 31
Table A8 . Numbers of families and genera 
White Cap Creek in August 1974.
collected by qualitative techniques from each sampling station along
Station Number 1 
Sampling Month and Year August 1974
2 3 4 5 6 7 8 9 1 0 11 12 13 14 15 16 17 18 19 20 21
Number of families 20 25 17 17 24 21 17 22 25 19 19 19 21 20 19 21 19 23 18 20 21
Number of genera 26 30 22 21 30 28 23 28 31 25 25 21 28 27 24 28 21 30 21 25 23
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Station Number 
Sampling Month and Year
1
September 1974
2 2B 6 8 9 16 18 20
Number of families 2 0 21 22 20 22 19 25 23 21
Number of genera 30 32 33 28 30 26 35 32 27
Table AlO. Numbers of families and genera collected In qualitative samples of White Cap Creek in August 1975.
Station Number 
Sampling Month and Year
2 2B 3A 3 
August 1975
7 8 9 10 11 12 13 14 15 17 18 19 20
Number of families 22 14 19 17 20 19 12 17 18 21 12 16 15 15 23 17 20
Number of genera 29 21 26 24 27 27 18 26 25 28 12 19 21 19 29 24 27
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Table Ail. Jaccard coefficients for adjacent station comparisons of designated taxa In 
? ------------- quallXat-ive-aamples-of .White_Cap_ilreek_iD_Jüly 1974,-----------------------■D
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Station Comparisons 1 2 3A 3 5 6 7 9 10 11
to to to to to to to to to to
2 3A 3 5 6 7 9 10 11 12
Ephemeroptera .583 .538 .750 .500 .643 .889 .615 .538 .545 .636
Plecoptera .500 .250 .500 .750 .500 .250 .333 0 . 0 0 0 .333 .200
Trichoptera .300 .250 .333 .714 .500 .750 .333 .375 .330 .375
Coleoptera .600 .500 .600 .500 .400 .333 .333 .600 .800 .667
Diptera .286 .500 .500 .250 .500 .500 .375 .125 .250 .400
All taxa combined .471 .424 .543 .488 .526 .613 .436 .378 .455 .472
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Table All. (Cont.)
C/)(/)
o '3O
Station Comparisons 12 13 14 15 16 17 18 19 20 21
to to to to to to to to to to
13 14 15 16 17 18 19 20 21 22
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Ephemeroptera .857 .500 .500 .364 .500 .636 .538 .727 1 . 0 0 0 .625
Plecoptera .330 .250 .660 .500 .500 .330 .286 .286 .750 .600
Trichoptera .444 .571 .400 .750 .375 .444 .330 .364 .500 .300
Coleoptera .833 .600 .667 .200 .600 .800 .800 .500 .667 .400
Diptera .400 .330 .500 .400 .330 .300 .231 .444 .571 .400
All taxa combined .576 .452 .522 .414 .459 .488 .408 .435 .719 .462
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I Table A 1 2 , Jaccard coefficients for adjacent station comparisons of Chironomidae genera in
■g qualitative samples of White Cap Creek In July 1974.
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Station Comparisons 1 2 3A 3 5 6 7 9 10 11
to to to to to to to to to to
2 3A 3 5 6 7 9 10 11 12
Chironomidae .143 .429 .375 .500 .571 .500 .667 0.000 0.000 .400
Diptera
■o (with Chironomidae genera) .154 .333 .300 .308 .455 .444 .462 .077 .100 .625
All taxa combined
(with Chironomidae genera) .400 .395 .500 .500 .524 .583 .455 .333 .385 .476
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Station Comparisons 12 13 14 15 16 17 18 19 20 21
to to to to to to to to to to
13 14 15 16 17 18 19 20 21 22
Chironomidae .625 .333 .333 .333 .400 .143 .125 .200 .625 .500
Diptera
(with Chironomidae genera) .500 ,273 .333 .231 .200 .188 .143 .278 ,571 .412
^ Ail taxa combined
I (with Chironomidae genera) .605 .417 .480 .351 .435 .417 .357 ,404 .667 ,444
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Table A13. Jaccard coefficients for adjacent station comparisons of designated taxa in qualitative
samples of White Cap Creek in August 1974.
Station Comparisons 1 2 3 4 5 6 7 8 9 10
to to to to to to to to to to
2 3 4 5 6 7 8 9 10 11
Ephemeroptera .462 .474 .364 .400 .667 .462 .583 .692 .571 .615
Plecoptera .333 .400 .250 .285 .428 .667 .285 .500 .600 .500
Trichoptera .400 .333 .200 .250 .714 1. 0 0 0 .428 .500 .556 .750
Coleoptera .500 .833 .833 1 . 0 0 0 .714 .714 .857 1 . 0 0 0 .714 .667
Diptera .667 .667 .750 .600 .800 .600 .750 .429 .571 .667
All taxa combined .500 .667 .500 .500 .643 .632 .590 .644 .614 .667
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Station Comparisons 11 12 13 14 15 16 17 18 19 20
to to to to to to to to to to
12 13 14 15 16 17 18 19 20 21
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Ephemeroptera .538 .471 .500 .462 .600 .667 .533 .357 .400 .455
Plecoptera ,250 ,230 .167 .200 .333 .571 0 . 0 0 0 .285 .667 .502
Trichoptera .750 .556 .500 .600 .400 .333 .182 .444 .556 .500
Coleoptera .600 ,500 .571 .800 .667 .500 .250 .500 .667 .500
Diptera .667 .429 .333 .333 .667 .571 .375 .428 .667 1 . 0 0 0
All taxa combined .605 .489 .479 .500 .457 .511 .404 .413 .488 .590
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g Table A14. Jaccard coefficients for adjacent station comparisons of designated taxa in qualitative
■o samples of White Cap Creek in September 1974.
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station Comparisons 1
to
2
2
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2B
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to
6
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8
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20
Ephemeroptera .600 .769 .615 .615 .538 .667 .750 .818
Plecoptera .714 .400 .625 .571 .500 .500 .625 .556
Trichoptera .875 .500 .545 .636 .600 .455 .889 .500
Coleoptera .800 .571 .667 .600 .600 .500 .667 .600
Diptera 1. 0 0 0 .800 .500 .667 .500 .571 .500 .571
All taxa combined ,571 ,596 .600 .628 .558 .556 .705 ,692
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Table A15. Jaccard coefficients for adjacent station comparisons of designated taxa In qualitative
samples of White Cap Creek in August 1975.
Station Comparisons 2 2B 3A 3 7 a 9 10
to to to to to to to to
2B 3A 3 7 8 9 10 11
Ephemeroptera .733 .769 .857 .688 .867 .714 .600 .733
Plecoptera 1 . 0 0 0 .667 1. 0 0 0 .667 .400 0 . 0 0 0 0 . 0 0 0 .429
Trichoptera .429 .500 .833 .625 .625 .429 .429 .333
Coleoptera .571 .571 .833 .800 .500 .333 .429 .429
Diptera .667 ,500 .333 .500 .667 .400 .667 .500
All taxa combined .649 .647 .771 .667 .683 .486 .474 .465
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Table A15. (Cont.)
Station Comparisons 11 12 13 14 15 17 18 19
to to to to to to to to
12 13 14 15 17 18 19 20
Ephemeroptera .786 .385 .500 .643 .733 .667 .600 .714
Plecoptera .286 0 , 0 0 0 0 . 0 0 0 .500 .500 .500 .750 .125
Trichoptera .300 .286 ,750 .500 .400 .286 .625 .857
Coleoptera .600 .200 ,500 .167 .600 .286 .429 .800
Diptera ,333 .500 .500 .500 ,750 .429 .286 ,600
All taxa combined .500 .324 .500 .514 ,647 .465 .535 .610
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Table A16. Jaccard coefficients for grouped site comparisons of designated taxa in qualitative
samples of White Cap Creek in July 1974.
o'3
3CD
8
Station Comparisons 1&2
to
3A&3
3A&3
to
566
5&6
to
7,9&10
7,9&10
to
11,12613
11,12613
to
14,15616
14,15616
to
17,18619
17,18619
to
20,21622
CO3 "
i3CD
"nc3.3 "CD
Ephemeroptera .714 .625 ,688 .643 .615 .786 .571
CD■a Plecoptera .600 1 . 0 0 0 .600 .429 .250 .571 .714
Q.c
ao Trichoptera .500 .889 .636 .727
.400 .500 .615
3
■D
O3 "
Coleoptera .667 .667 .714 .857 .833 .667 .429
O ’1—HCDO. Diptera .375 .333 .571 .500 .625 .364 .500
1—H3 "
O All taxa combined .619 .651 .638 .608 .511 .558 .582
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Table A17. Jaccard coefficients for grouped site comparisons of designated taxa in qualitative samples
of White Cap Creek in July 1974.
C/)W
o '30
3CD
8
(O'3"
1
3CD
"nc3.
3 "CD
CD■DO
Q .Ca
o
3■DO
Station Comparisons 1 & 2 3A&3 5&6 7,9&10 11.12&13 14,15&16 17,18619
to to to to to to to
3A&3 5&6 7,9&10 11.12&13 14J5&16 17.18&19 20,21622
Chironomidae .500 .363 .444 ,600 .583 .800 .500
Diptera ( w/chironomidae) .412 .263 .450 .476 .579 .500 .483
All Taxa combined .558 .574 .593 .581 .517 .581 .577
(w/chironomidae)
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Table A18. Jaccard coefficients for grouped site comparisons of designated taxa in qualitative
samples of White Cap Creek in August 1974.
(/)
o '3O
5CD
8
Station Ccmiparisons 1 & 2
to
3&4
3&4
to
5,6&7
5.6&7
to
8,9410
8,9410
to
11,12413
11,12413
to
14,15416
14,15416
to
17,18419
17,18419
to
20421
CQ3"
i3CD
■nc Ephemeroptera .600 .667 .813 .882 .882 .875 .6253.3"CD Plecoptera .667 .571 .666 .556 .333 .625 .571
T3OQ.c Trichoptera .364 .333 .455
.636 .727 .571 .692
a
o3 Coleoptera .714 .857 1 . 0 0 0 .750 .750 1. 0 0 0 .750
O3"CT Diptera .667 .571 .750 .400 .400 .667 .556
CDQ.g All taxa combined .583 .744 .722 .764 .672 .729 .643
■DCD
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o '
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Table A19. Jaccard coefficients for grouped site comparisons of designated taxa in qualitative
samples of White Cap Creek in August 1975.
C/)W
o '30
3CD
8
CQ'3"
1
3CD
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Station Comparisons 2&2B
to
3A&3
3A&3
to
7&8
7&8
to
9&10
9&10
to
11,12613
11,12613
to
14615
14615
to
17618
17618
to
19620
Ephemeroptera .800: .750 .875 .813 .750 .813 .706
Plecoptera .667 .400 .429 .500 .375 .600 .500
Trichoptera .625 .556 .667 .700 .455 .444 .750
Coleoptera .857 .714 .625 .500 .571 .857 .500
Diptera .500 .333 .500 .375 .429 .375 .444
All taxa combined .707 .596 .681 .615 .549 .652 .596
■DCD
C/)C/)
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Table A20> Matrix of average Euclidean distance between sampling sites
along White Cap Creek for Ephemeroptera collected in
frequency of occurrence sampling in August 1974.
Ephemeroptera
Sites Sites
1 3A 5 7 16 18
1 0
3A 2.70 0
5 2.51 1.56 0
7 3.80 2.81 3.35 0
16 3.01 2.28 2.12 1.96 0
18 3.25 3.30 3.32 2.24 2.05 0
Table A21. Matrix of average Euclidean distance between sampling 
along White Cap Creek for Plecoptera collected in 
frequency of occurrence sampling in August 1974-
sites
Plecoptera
Sites Sites
1 3A 5 7 16 18
1 0
3A 2.97 0
5 2.14 1.93 0
7 3.98 2.42 2.54 0
16 3.36 1.89 2.17 1.07 0
18 3.44 2.30 1.96 1.07 1.20 0
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Table Â22. Matrix of average Euclidean distance between sampling sites
along White Cap Creek for Trichoptera collected in
frequency of occurrence sampling in August 1974.
Trichoptera
Sites Sites
1 3A 5 7 16 18
1 0
3A 1.48 0
5 1.91 2.34 0
7 1.39 1.14 2.44 0
16 1.81 1.59 2.57 1.51 0
18 2.68 2.44 2.81 1.89 2.22 0
Table A23. Matrix of average Euclidean distance between sampling 
White Cap Creek for Coleoptera collected in frequency 
of occurrence sampling in August 1974.
sites along
Coleoptera
Sites Sites
1 3A 5 7 16 18
1 0
3A 3.50 0
5 1.46 3.22 0
7 2.40 2.35 2.52 0
16 4.82 4.42 4.70 3.32 0
18 4.90 4.87 4.26 2.94 2.06 0
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Table A24. Matrix of average Euclidean distance between sampling sites
along White Cap Creek for Diptera collected in frequency
of occurrence sampling in August 1974.
Diptera
Sites Sites
1 3A 5 7 16 18
1 0
3A 1.86 0
5 1.00 1.29 0
7 1.37 1.46 1.00 0
16 1.65 1.61 1.15 0.93 0
18 1.65 1.13 1.15 0.58 1.15 0
Table A25 Matrix of average Euclidean distance between 
along White Cap Creek for all taxa combined 
of occurrence samples in August 1974.
sampling sites 
in frequency
All taxa combined
Sites Sites
1 3A 5 7 16 18
1 0
3A 2.46 0
5 1.95 2.02 0
7 2.70 2.10 2.51 0
16 2.91 2.50 2.70 2.03 0
18 3.11 2.90 2.86 1.94 1.89 0
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Table Â26. Numbers of organisms < 
samplers at station 1 
through August 1975. 
either too damaged or 
lower taxonomic units
collected in 
in White Cap 
* indicates 
immature to
replicate substrate 
Creek in July 
that specimens were 
be identified to
Replicate Number 1 2 3
Oligochaeta 0 1 0
Ephemerella flavilinea 1 3 1
Ephemerella hystrix 4 24 10
Ephemerella margarita 33 36 21
Ephemerella micheneri 13 7 13
Baetidae' 0 0 1
Baetis bicaudatus 130 38 27
Baetis intermedius 39 19 13
Baetis propinquus 3 1 2
Ameletus sparsatus 1 0 0
Cinygmuia spp. 1 2 1
Rithrogena hageni 88 52 38
Epeorus sp.l 5 0 4
Epebrus deceptivus 8 11 1
Epeorus longimanus 2 15 6
Epeorus albertae 0 0 1
Nemoura columbiana 6 6 1
Alloperla spp. 3 0 1
Acroneuria pacifica 1 0 1
Hydropsyche sp. larvae 2 15 5
Hydropsychidae’ larvae 0 2 0
Arctopsyche grandis larvae 60 97 78
Sortosa sp. larvae 0 1 0
Rhyacophila sp.l larvae 0 4 1
Rhyacophila sp.3 larvae 2 12 0
Lepidostoma sp. larvae 1 0 0
Brachycentrus americanus larvae 484 346 308
Atherix variegata larvae 4 11 5
Deuterophlebiidae larvae 0 1 2
Simuliidae larvae 510 1312 676
Simulium venusturn pupae 2 2 4
Chironomidae larvae 71 270 124
Chironomidae pupae 3 2 2
Empididae type A larvae 0 0 1
Erapididae type B larvae 0 1 0
Totals 1477 2291 1348
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Table A27. Numbers of organisms collected In replicate substrate 
samplers at station 2B in White Cap Creek in July 
through August 1975. * indicates that specimens were
either too damaged or immature to be identified to 
lower taxonomic units.
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Replicate Number 1 2 3
Oligochaeta 0 2 0
Ephemerella hystrix 2 15 0
Ephemerella margarita 34 52 49
Ephemerella micheneri 4 7 0
Ameletus sparsatus 1 0 0
Baetis bicaudatus 68 68 30
Baetis intermedius 9 8 13
Baetis propinquus 1 1 0
Heptagenildae’ 2 0 0
Cinygmuia spp. 0 0 2
Rithrogena hageni 104 20 11
^eorus sp.l 2 3 3
Epeorus deceptivus 3 8 1
Epeorus longimanus 1 1 1
Nemoura columbiana 3 9 4
Acroneuria pacifica 0 1 0
Alloperla spp. 1 0 0
Hydropsychidae' larvae 0 0 2
Arctopsyche grandis larvae 125 91 75
Hydropsyche sp. larvae 13 0 22
Sortosa sp. larvae 0 0 3
Lepidostoma sp. larvae 3 2 2
Glossoscma sp, larvae 2 0 1
Rhyacophila sp.l larvae 1 0 1
Rhyacophila sp.2 larvae 0 1 0
Rhyacophila sp.3 larvae 0 1 4
Brachycentrus americanus larvae 160 618 137
Zaitzevia parvula larvae 1 0 0
Zaitzevia parvula adults 1 0 0
Lara avara larvae 0 1 0
Atherix variegata larvae 5 4 3
Simuliidae larvae 395 603 307
Simulium arcticum pupae 2 7 1
Simulium venusturn pupae 2 2 1
Deuterophfebiidae larvae 1 0 3
Chironomidae larvae 34 57 43
Chironomidae pupae 0 2 1
Totals 980 1584 720
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Table A28. Numbers of organisms collected in replicate substrate 
samplers at station 6 in White Cap Creek in July through 
August 1975. ’ indicates that specimens were either too
damaged or immature to be identified to lower taxonomic 
units.
Replicate Number 1 2 3
Ephemerella flavilinea 1 0 1
Ephemerella hystrix 3 0 33
Ephemerella margarita 50 6 71
Ephemerella micheneri 9 1 27
Baetis bicaudatus 48 61 47
Baetis intermedius 42 31 39
Baetis propinquus 5 0 5
Cinygmuia spp. 0 1 0
Rithrogena hageni 90 27 34
Epeorus sp.l 13 3 10
Epeorus deceptivus 1 1 4
Epeorus longimanus 6 6 0
Hep tageniidae' 2 0 0
Nemoura cinctipes 0 2 0
Nemoura columbiana 3 3 15
Alloperla spp. 2 0 8
Acroneuria pacifica 0 0 1
Acroneuria californica 1 0 0
Hydropsyche sp, larvae 1 0 0
Hydropsychidae* larvae 0 1 0
Arctopsyche grandis larvae 110 0 91
Sortosa sp. larvae 0 0 4
Rhyacophila sp.l larvae 0 0 1
Rhyacophila sp.2 larvae 2 0 2
Rhyacophila sp.3 larvae 0 1 4
Brachycentrus americanus larvae 78 6 359
Zaitzevia parvula larvae 0 0 1
Zaitzevia parvula adults 0 0 2
Ordobrevia nublfera adults 1 0 0
Atherix variegata larvae 2 2 28
Deuterophlebiidae larvae 0 0 1
Simuliidae larvae 643 495 749
Simulium venusturn pupae 0 0 1
Simulium arcticum pupae 1 0 0
Chironomidae larvae 37 19 255
Chironomidae pupae 0 0 2
Empididae type A larvae 0 0 1
Totals 1151 666 1796
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Table A29. Numbers of organisms collected in replicate substrate
samplers at station 8 in White Cap Creek in July through 
August 1975. ' indicates that specimens were either too
damaged or immature to be identified to lower taxonomic 
units.
Replicate Number 1 2 3
Isotoma sp. 0 1 0
Hydracarina 0 2 3
Ephemerella hystrix 4 13 14
Ephemerella margarita 23 31 21
Ephemerella micheneri 5 a 17
Ephemerella spinifera 2 1 8
Baetidae* 0 0 3
Baetis bicaudatus 29 53 87
Baetis intermedius 9 16 51
Baetis propinquus 2 5 0
Ameletus sparsatus 0 3 2
Heptageniidae* 0 0 1
Cinygmuia spp. 1 0 1
Rithrogena hageni 32 66 20
Epeorus sp.l 4 8 4
Epeorus deceptivus 2 3 11
Epeorus longimanus 0 4 0
Nemoura columbiana 2 7 38
Nemoura (Zapada) sp. 0 1 0
Alloperla spp. 2 0 0
Pteronarcys californica 0 0 2
Acroneuriinae * 0 0 1
Acroneuria pacifica 0 3 1
Claassenia sabulosa 0 0 1
Acroneuria californica 0 6 0
Hydropsychidae* larvae 0 0 1
Arctopsyche grandis larvae 90 137 202
Rhyacophila sp.3 larvae 1 0 0
Rhyacophila sp.l larvae 0 1 0
Lepidostoma sp. larvae 2 2 2
Brachycentrus americanus larvae 113 169 324
Brachycentrus americanus pupae 0 0 1
Zaitzevia parvula adults 0 0 1
Atherix variegata larvae 1 5 12
Simuliidae larvae 146 161 58
Simulium venusturn pupae 1 0 2
Chironomidae larvae 39 47 164
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Replicate Number 1 2 3
Chironomidae pupae 0 2 2
Dolichopodidae larvae 0 0 1
Empididae type A larvae 0 0 1
Totals 510 755 1057
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Table A30. Numbers of organisms collected in replicate substrate 
samplers at station 16 in White Cap Creek in July 
through August 1975. * indicates that specimens were
either too damaged or immature to be identified to 
lower taxonomic units.
Replicate Number 1 2 3
Hydracarina 1 0
Ephemerella hystrix 5 14
Ephemerella margarita 32 39
Ephemerella micheneri 8 6
Ephemerella spinifera 13 9
Baetidae* 12 1
Baetis bicaudatus 71 191
Baetis intermedius 70 115
Baetis propinquus 7 15
Ameletus sparsatus 1 1
Pseudocloeon sp. 2 0
Paraleptophlebia sp. 3 0
Heptagenildae* 6 1
Cinygmuia spp. 1 2
Rithrogena hageni 123 76
Epeorus sp.l 0 17
Epeorus deceptivus 12 2
Epeorus longimanus 0 0
Nemoura columbiana 12 7
Alloperla spp. 13 1
Capnia sp. 1 0
Pteronarcys californica 0 0
Claassenia sabulosa 0 0
Acroneuria californica 2 2
Acroneuria pacifica 0 0
Arcynopteryx sp. 1 0
Isogenus aestivalis 6 1
Hydroptilidae larvae 0 0
Ochrotrichia sp. pupae 1 1
Arctopsyche grandis larvae 41 81
Lepidostoma sp. larvae 6 3
Glossosoma sp. larvae 8 0
Rhyacophila sp.2 larvae 2 1
Rhyacophila sp.3 larvae 3 4
Dicosmoecus sp. larvae 2 1
Neophylax sp. larvae 0 1
0
29
93
10
3
0
89
45
3
0
0
0
0
2
99
12
17
3
17
0
2
1
1
0
3 
0 
1 
1 
0
195
6
1
4 
4 
1 
2
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
161
Table A30. Numbers of organisms collected in replicate substrate 
samplers at station 16 in White Cap Creek in July 
through August 1975. ’ indicates that specimens were
either too damaged or immature to be identified to 
lower taxonomic units.
Replicate Number 1 2 3
Hydracarina 1 0 0
Ephemerella hystrix 5 14 29
Ephemerella margarita 32 39 93
Ephemerella micheneri 8 6 10
Ephemerella spinifera 13 9 3
Baetidae* 12 1 0
Baetis bicaudatus 71 191 89
Baetis intermedius 70 115 45
Baetis propinquus 7 15 3
Ameletus sparsatus 1 1 0
Pseudocloeon sp. 2 0 0
Paraleptophlebia sp. 3 0 0
Heptageniidae* 6 1 0
Cinygmuia spp. 1 2 2
Rithrogena haçeni 123 76 99
Epeorus sp.l 0 17 12
Epeorus deceptivus 12 2 17
Epeorus longimanus 0 0 3
Nemoura columbiana 12 7 17
Alloperla spp. 13 1 0
Capnia sp. 1 0 2
Pteronarcys californica 0 0 1
Claassenia sabulosa 0 0 1
Acroneuria californica 2 2 0
Acroneuria pacifica 0 0 3
Arcynopteryx sp. 1 0 0
Isogenus aestivalis 6 1 1
Hydroptilidae larvae 0 0 1
Ochrotrichia sp. pupae 1 1 0
Arctopsyche grandis larvae 41 81 195c.Lepidostoma sp. larvae 6 3 D
Glossosoma sp. larvae 8 0 1
Rhyacophila s p .2 larvae 2 1 4
Rhyacophila sp.3 larvae 3 4 4
Dicosmoecus sp. larvae 2 1 1
Neophylax so. larvae 0 1 2
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Table A30. (Cont.)
Replicate Number 1 2 3
Brachycentrus americanus larvae 15 10 77
Sortosa sp. larvae 0 1 0
Optioservus sp, adults 0 0 1
Heterliranius corpulentus larvae 1 0 0
Antocha sp. larvae 2 0 0
Atherix variegata larvae 4 6 6
Simuliidae larvae 37 175 341
Simulium venusturn pupae 0 2 1
Blephariceridae larvae 0 0 1
Chironomidae larvae 53 32 149
Chironomidae pupae 5 4 4
Totals 582 822 1224
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Replicate Number 1 2 3
Brachycentrus americanus larvae 
Sortosa sp, larvae 
Optioservus sp. adults 
Heterlimnius corpulentus larvae 
Antocha sp. larvae 
Atherix variegata larvae 
Simuliidae larvae 
Simulium venus turn pupae 
Blephariceridae larvae 
Chironomidae larvae 
Chironomidae pupae
Totals
15 10 77
0 1 0
0 0 1
1 0 0
2 0 0
4 6 6
37 175 341
0 2 1
0 0 1
53 32 149
5 4 4
582 822 1224
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Table A31- Numbers of organisms collected in replicate substrate
samplers at station 18 in White Cap Creek in July through 
August 1975. ’ indicates that specimens were either too damaged
or immature to be identified to lower taxonomic units.
Replicate Number 1 2 3
Hydracarina
Oligochaeta
Ephemerella flavilinea 
Ephemerella hystrix 
Ephemerella inermis 
Ephemerella margarita 
Ephemerella micheneri 
Ephemerella spinifera 
Baetidae*
Baetis bicaudatus 
Baetis intermedius 
Baetis propinquus 
Baetis tricaudatus 
Ameletus sparsatus 
Heptageniidae*
Cinygmuia spp.
Rithrogena hageni 
Epeorus sp.l 
Epeorus albertae 
Epeorus deceptivus 
Epeorus longimanus 
Nemoura (Zapada) sp.
Nemoura cinctipes 
Nemoura columbiana 
Alloperla spp.
Pteronarcys californica 
Acroneuria pacifica 
Ochrotrichia sp. larvae 
Leucotrichia sp. larvae 
Arctopsyche grandis larvae 
Sortosa sp, larvae 
Lepidostoma sp. larvae 
Glossosoma sp. pupae 
Rhyacophila sp.2 larvae 
Rhyacophila sp.3 larvae 
Brachycentrus americanus larvae 
Heterlimnius corpulentus larvae
5 1 1
0 1 0
0 1 1
23 47 17
0 1 0
10 23 10
19 28 16
30 27 4
11 3 0
13 76 24
37 110 114
40 13 6
0 0 1
0 0 1
6 3 2
2 2 1
66 52 17
24 18 19
0 0 1
1 2 8
1 1 4
1 0 0
0 0 1
33 126 6
2 3 3
0 1 0
3 0 0
14 7 0
4 6 0
221 228 310
1 1 2
18 0 1
1 0 2
6 2 1
1 1 0
268 212 293
0 1 0
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table A31. (Cont.)
164
Replicate Number 1 2 3
Optioservus sp. larvae 0 1 0
Zaitzevia parvula larvae 1 1 0
Antocha sp. larvae 0 2 1
Atherlx variegata larvae 34 31 7
Slmuliidae larvae 10 32 43
Slmulium venusturn pupae 0 0 2
Chironomidae larvae 255 495 120
Chironomidae pupae 4 3 0
Empididae type A larvae 1 8 1
Totals 1166 1573 1040
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Table A32. Macro-invertebrates collected by qualitative techniques 
at lower Fitz Creek in July through August 1974 and 
August 1975. * indicates taxa present in Fitz Creek
------------ which were not present in White Cap Creek.__________________ ___
Sample Date July 17 August 16 August 14
1974 1974 1975
Tricladida
Planariidae - + -
Oligochaeta + + +
Ephemeroptera 
Ephemerellidae
Ephemerella infrequens - + -
Leptophlebiidae
Paraleptophlebia sp. — + -
Siphlonuridae
*Ameletus velox + + +
Baetidae
Baetis bicaudatus + + -
Baetis intermedius _ _ +
Baetis propinquus - - +
Baetis tricaudatus + + -
Plecoptera 
Nemouridae
Nemoura cataractae _ 4- _
Nemoura columbiana _ + -
Nemoura (Malenka) sp. + + ”
Peltoperlidae
*Peltoperla sp. ~ “
Perlidae
Acroneuria californica - + -
Acroneuria pacifica + - -
Acroneuria theodora - + -
Perlodidae
Arcynopteryx sp. + " ~
Chloroperlidae
Alloperla spp. _ + +
Hemiptera 
Gerridae
*Trepobates sp. + ” "
Trichoptera 
Rhyacophilidae
Rhyacophila sp. 2 + "
Rhyacophila sp.3 ~
Glossosoma sp. - -
Hydropsychidae
*Parapsyche sp. - +
Brachycentridae
Brachycentrus americaaus _ + H
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Table A32. (Cont.)
Sample Date July 17 
1974
August 16 
1974
August 14 
1975
Coleoptera
Dytiscidae
Oreodytes sp. — — +
Elmidae
Heterlinmius corpulentus + + +
Zaitzevia parvula — — +
Diptera
Tipulidae
Antocha sp. — + —
Dicranota sp. + — —
*Paradelphomyia sp. + + —
*Pseudolinmophila sp. + — •*
Culicidae — + —
Simuliidae + +
Simulium pupetense — + —
Chironomidae + + 4"
Empididae
type B + +
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Table A33. Macro-invertebrates collected in qualitative samples
at lower Look-out Creek. * indicates that taxa were
not present in White Cap Creek samples.
Sample Date July 24 
1974
August 15 
1974
August 9 
1975
Oligochaeta + + +
Ephemeroptera
Ephemerellidae
Ephemerella doddsi — + —
Ephemerella flavilinea + — —
Ephemerella micheneri + + +
Siphlonuridae
Ameletus cooki — + +
Baetidae
Baetis bicaudatus + - —
Baetis intermedius + + +
Heptageniidae
Cinvgmula spp. + + +
*Epeorus grandis +
Epeorus longimanus + + 4-
Epeorus sp.l + +
Rithrogena hageni + +
Plecoptera
Nemouridae
Capnia sp. — + —
Nemoura cataractae +
Nemoura columbiana + + +
Perlidae
Acroneuria californica + + +
Perlodidae
Isogenus aestivalis 4- —
Chloroperlidae
Alloperla spp. + +
Trichoptera
Rhyacophilidae
Rhyacophila sp.1 +
Rhyacophila sp.2 + + 4-
Rhyacophila sp.3 + + 4-
Philopotamidae
Sortosa sp. +
Hydropsychidae
Arctopsyche grandis + —
*Calamoceratidae +
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Table A33. (Cont.)
Sample Date July 24 August 15 August 9
1974 1974 1975
Trichoptera (cont.)
Lepidostomatidae
Lepidostoma sp. + - +
Coleoptera
Elmidae
Heterlinmius corpulentus - - +
Lara avara + +
Narpus concolor - — +
Zaitzevia parvula + ■4- +
Diptera
Tipulidae
Limnophila sp. + — +
Simuliidae + + —
Prosimulium sp. + — —
Chironomidae + -H
Empididae
type B + — 4-
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Table A34. Macro-invertebrates collected in qualitative samples
at lower Cedar Creek in 1974 and 1975. * indicates
taxa which were not present in White Cap Creek samples.
Sample Date August 15 
1974
August 15 
1975
Collembola
Isotomidae + -
Tricladida
Planariidae + -
Oligochaeta + +
Ephemeroptera
Ephemerellidae
Ephemerella flavilinea — +
Ephemerella infrequens — +
Ephemerella micheneri + +
Ephemerella spinifera + —
Leptophlebiidae
Paraleptophlebia sp. + —
Siphlonuridae
Ameletus cooki + —
Baetidae
Baetis intermedius + —
Baetis propinquus — +
Heptageniidae
Cinygmula spp. +
Epeorus sp.l + +
Rithrogena hageni + +
Epeorus longimanus +
Plecoptera
Nemouridae
Capnia sp. +
Nemoura cataractae +
Nemoura columbiana + +
Nemoura sp. +
Peltoperlidae
*Peltoperla sp.
Perlidae
Acroneuria californica +
Acroneuria theodora +
Perlodidae
*Arcynopteryx (Skwala) sp. — +
Chloroperlidae
Alloperla spp. +
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Sample Date August 15 
1974
August 15 
1975
Trichoptera
Rhyacophilidae 
Rhyacophila sp.2 
Rhyacophila sp.3 
Philopotamidae 
Sortosa sp.
P sy chomylldae
Polycentropus sp. 
Hydropsychidae 
*Parapsyche sp. 
Lepidostomatidae 
Lepidostoma sp. 
Brachycentridae
Brachycentrus amerlcanus 
Coleoptera 
Elmidae
Heterllmnlus corpulentus 
Lara avara 
Narpus concolor 
Zaitzevia parvula 
Optioservus sp.
Diptera
Tipulidae
Limnophila sp. 
Dollchopodldae 
Simuliidae 
Chironomidae 
Empididae 
type B
+
+
+
+
+
+
+
+
+
+
+
+
4-
+
+
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Table A35. Macro-invertebrates collected in qualitative samples at
lower Canyon Creek in 1974 and 1975. * indicates
taxa which were not present in White Cap Creek samples.
Sample Date July 22 
1974
August 21 
1974
August 10 
1975
Oligochaeta + +
Hydracarina - + —
Ephemeroptera
Ephemerellidae
Ephemerella doddsi + — +
Ephemerella flavilinea — + +
Ephemerella hecuba — + —
Ephemerella margarita — + —
Ephemerella micheneri + + +
Leptophlebiidae
Paraleptophlebia sp. — +
Baetidae
Baetis bicaudatus + + +
Baetis intermedius + + +
Baetis propinquus — + —
Baetis tricaudatus — + +
Siphlonuridae
Ameletus cooki + — ““
Ameletus sparsatus — + —
Heptageniidae
Epeorus albertae — +
Epeorus longimanus + 4- +
Epeorus sp.l — +
Cinygmula spp. + + +
Rithrogena hageni — + +
Plecoptera
Nemouridae
Nemoura columbiana — + +
Perlidae
Acroneuria californica + + +
Acroneuria theodora + +
Perlodidae
Arcynopteryx (Megarcys) sp. + + +
Isogenus aestivalis — +
*Isoperla sp. — +
Chloroperlidae
Alloperla spp. + +
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Table A35. (Cont.)
Sample Date July 22 
1974
August 21 
1974
August 10 
1975
Trichoptera
Philopotamidae 
Sortosa sp. 
Rhyacophilidae 
Rhyacophila sp.l 
Rhyacophila sp.2 
Rhyacophila sp.3 
Hydropsychidae
Arctopsyche grandis 
Hydropsyche sp.
*Parapsyche sp. 
Brachycentridae
Brachycentrus americanus 
Limnephilidae 
Dicosmoecus sp.
Neophylax sp.
Pycnopsyche sp.
*Genus A 
Coleoptera 
Elmidae
Heterlimnius corpulentus 
Narpus concolor 
Optioservus sp.
Lara avara 
Zaitzevia parvula 
Diptera 
Tipulidae
Limnophila sp. 
Rhagionidae
Atherlx variegata 
Blephariceridae 
Deuterophlebiidae 
Simuliidae 
Chironomidae 
Empididae
Hemerodromia sp. 
type A 
type B
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
H*
+
+
4*
+
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Table Bl. Numbers of macro-invertebrates collected per unit time during 24 hours of drift sampling
at station 2B in White Cap Creek in August 1974.
C/)
o '
3
0
5
CD
8
Time 1000 1200 1400 1600 1800 2000 2200 2400 0200-
1000
3
Subsurface Drift
3.
3 "
CD
CD■DO
Û .Ca
o3"O
o
CD
Q .
■D
CD
(/)(/)
Oligochaeta 
Ephemerella flavilinea 
Ephemerella micheneri 
Ameletus sparsatus 
Baetis bicaudatus 
Baetis intermedius 
Baetis propinquus 
Pseudocloeon sp.
Cinygmula spp.
Epeorus albertae 
Epeorus longimanus 
Epeorus sp.l 
Rithrogena hageni 
Rhyacophila sp.l larvae 
Rhyacophila sp. pupae 
Sortosa sp. larvae 
Arctopsyche grandis larvae
1
1
3
1
— - 1
- 1 4
6 1 9
5 3 1
1 - 3
29 9 11
2 - 3
5 1 3
- - 6
2 - 5
18 10 13
2 - -
1 1 1
- - 1
2 — 2
1 2 3
1 1 —
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Table Bl. (Cont.)
C/)
C/) Time 1000 1200 1400 1600 1800 2000 2200 2400 0200-
1000
8
ë'
3.
3 "
CD
CD■DO
Q .CaO3"OO
CD
Q .
■D
CD
C/)C/)
Subsurface Drift (cont.)
Hydropsyche sp. larvae 
Agraylea sp. larvae 
Ochrotrichla sp. larvae 
Lepidostoma sp. larvae 
Brachycentrus americanus larvae 
Brachycentrus amerlcanus pupae 
Neophylax sp. larvae 
Pycnopsyche sp. larvae 
Alloperla spp.
Acroneuria californica 
Acroneuria pacifica 
Claassenla sabulosa 
Oreodytes sp. adults 
Lara avara larvae 
Narpus concolor adults 
Heterlimnius corpulentus 
Optioservus sp. adults 
Ordobrevla nubifera larvae 
Ordobrevia nubifera adults 
Zaitzevia parvula adults 
Limnophila sp. larvae 
Simuliidae larvae 
Simulium venusturn pupae
1
1
6
1
1
2
2
1
2 2
1
1
1
1
1
1
28
9
1
5
1
1
2
1
1
1
10
1
1
39
1
1
1
1
1
2
1
1
1
1
60
10
2
1
2
6
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Table Bl. (Cont.)
Time 1000 1200 1400 1600 1800 2000 2200 2400 0200-
1000
CD
Subsurface Drift (cont.)
Chironomidae larvae 
Chironomidae pupae
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3
3 "
CD
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CD
Q .
■D
CD
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Surface Drift
Ephemeroptera adults 
Trichoptera adults 
Plecoptera adults 
Alloperla adults 
Tipulidae adulte 
Rhagionidae adulte 
Simuliidae adulte 
Chironomidae adulte 
Empididae adulte 
Neuroptera adulte 
Terrestrial Araneae 
Terrestrial Psocoptera 
Terrestrial Hemiptera 
Terrestrial Lepidoptera 
Terrestrial Coleoptera 
Terrestrial Hymenoptera 
Terrestrial Diptera
— 1 4 28 10 13 4 1 1
- 2 - 1 1 20 16 4 7
1
- - 1 - 11 1
-
X
51 141 74 68
i
39
1
702 5 2 3
3 4 2 3
2
i
5 6 9 3 3
1 - : : - 1 11
- - 3 2 1 5 21
X 4
1 » 2 1 1
1
2
i
2
- 4 2 6 1 - 1 — 5
— - — — - 1 1 — 2 'vlON
■a
II
-g
I
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Table B2, Numbers of macro-invertebrates collected In drift samples per unit time during 24 hours
at station 5 in Wliite Cap Creek in August 1974.
C /i
o '
3
2 ,
CD
Time 1030 1230 1430 1630 1830 2030 2230-1030
8
■ o
c 5 '
3 :
i
3
( D
Subsurface Drift
" n
c
P - Ephemerella flavilinea — . . — mm — mm 3
( D Ephemerella micheneri — — 1 mm — mm 20
CD
■ o
Ameletus sparsatus — 1 — mm — mm • •
O Baetis bicaudatus - — — mm — — 12
Ca Baetis Intermedius - — 1 1 1 4 49
Baetis propinquus 
Pseudocloeon sp.
Cinygmula spp.
Epeorus albertae 
Epeorus longimanus 
Rhyacophila sp.3 larvae 
Rhyacophila sp. pupae 
Sortosa sp, larvae 
Arctopsyche grandis larvae 
Arctopsyche grandis pupae 
Agraylea sp. larvae 
Ochrotrichla sp. larvae 
Lepidostoma sp. larvae
1
1
1
1
9
5
3 
13
1
4 
3 
1 
1 
1 
2
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■ DCD Table B2. (Cont.)
3C/)'C/)o"3O Time 1030
1230 1430 1630 1830 2030 2230-1030
3"CD
8
ci'
O Subsurface Drift (cont.)
3CD Brachycentrus amerlcanus larvae - 2 1 1 4 - 76
"n Brachycentrus americanus pupae - - — — — 18c3.3" Pycnopsyche sp. larvae — — — 1CD Nemoura columbiana — - — — — 1
CD"O Pteronarcys californica - - - - - 1 1O
Q .CaO3
" OO
CD
Q .
■ DCD
C/)C/)
Isogenus aestivalis 
Alloperla spp.
Slgara sp.
Hygrotus sp. adults 
Oreodytes sp. adults 
Cleptelmls ornata adults 
Heterllmnlus corpulentus adults 
Lara avara larvae 
Narpus concolor adults 
Optioservus sp. larvae 
Optioservus sp. adults 
Zaitzevia parvula larvae 
Limnophila sp. larvae 
Atherlx variegata larvae
1
1
3
1
1
2
1
3
2
12
1
1
1
2
•vj
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Table B2. (Cont.)
Time 1030 1230 1430 1630 1830 2030 2230-1030
Subsurface Drift (cont.)
3 .
3 "
CD
CD■DO
Q .CaO3"OO
Simuliidae larvae 
Chironomidae larvae 
Chironomidae pupae 
Blephariceridae larvae 
Empididae type A larvae
Surface Drift
1
1
3
34
2
1
1
CD
Q .
■D
CD
(fi
(fi
Ephemeroptera adults 
Trichoptera adults 
Alloperla spp. adults 
Tipulidae adults 
Rhagionidae adults 
Simuliidae adults 
Chironomidae adults 
Empididae adults 
Terrestrial Araneae 
Terrestrial Hemiptera 
Terrestrial Lepidoptera
50 40
4
1
29
1
30
18
1
1
7
4
35
1
13
15
2
81
25
6
24
2
3 
41
7
4 
3
10
2
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c/)c/)o"3O Time 1030 1230 1430 1630 1830 2030 2230-1030
3"CD
y
ci'3"
9
Surface Drift (cont.)
s3(D Terrestrial Coleoptera mm 1 2 2 — 2
■n Terrestrial Hymenoptera 2 1 - 1 - 8
33"(D Terrestrial Diptera — — 2 — - 4
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Table B3. Numbers of macro-invertebrates collected in drift samples per unit time during 24 hours
at station 2B in White Cap Creek in August 1975. ' indicates that specimens were
either too damaged or immature to be identified to lower taxonomic units.
CD
8
CD
Time 1800 2000 2200 2400 0200 0400 0600 0800 1000 1200- 1600 
1500
3 .
3 "CD Subsurface Drift
CD"OO
Q .Ca
o3■DO
CD
Q .
■DCD
C/)
o '
3
Ephemerella flavilinea 1 2 - 1 — - - - •- —■
Ephemerella margarita - 1 — - — — — — — —
Ephemerella micheneri 2 2 6 1 11 2 1 1 4 -
Baetidae’ 2 3 - — — — — 2 —
Baetis bicaudatus - * - - 3 - — - - -
Baetis intermedius 3 6 10 12 1 4 3 - 5 5 3
Baetis propinquus 2 2 4 4 - 5 - 1 2 9 1
Pseudocloeon sp. - 9 3 — 5 — 1 1
Ameletus sparsatus 
Heptageniidae’
- 4 1 3 1 —
— — *- 1
Cinygmula sp. — — 1 1
Epeorus albertae — — 4 2
Epeorus deceptivus — — 1 “ “
Epeorus sp.1 — 3 2 1 1 “
Epeorus longimanus — — 33 20 1 10 1 1
Rithrogena hageni 2 — 1 2 3 3
Nemoura columbiana — — — — 1
Alloperla sp. — — — 3 1 2
00
■ooQ.
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Time 1800 2000 2200 2400 0200 0400 0600 0800 1000 1200-
1500
1600
C/)
C/)
Subsurface Drift (cont.)
Acroneuria californica - - - - - 1 - - - -
Claassenla sabulosa - - - - - 1 - - - -
Arctopsyche grandls(l) - - - 1 - - - - - -
Arctopsyche grandis(p) - - 1 - - - - - - -
Hydroptlla sp.(l) - 1
Ochrotrichla sp.(l) 1 7 4 2 - 2 3 3 6  27
Rhyacophila sp. 3(1) - 2 - 1 - 1 - - - -
Rhyacophlla sp.(p) - - 1 - - - - - - -
Sortosa sp. (1)
Brachycentrus amerlcanus(1) 2 1 27 20 1 9 3 1 3 15
Brachycentrus amerlcanus(p) - - 1 2 - 1 - - - -
Peltodytes sp. (ad)
5. Oreodytes sp. (1)
8 Oreodytes sp. (ad) 1
1 -  2 2 -  -  1
1
1
Heterllmnlus corpulentus(ad) - - - 8 - - - - - 1 -  
Narpus concolor (ad) - - 8  13 1 7  1 1 2 1 1
Optioservus sp. (ad) - 2 2 4 - 6 - - -  10 1
Ordobrevla nubifera (ad)
Zaltzevla parvula (1) - - - 1
Zaitzevia parvula (ad) 1 - -
Atherlx variegata (1) - - - 1 - - - 1 - 1
00ro
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Table B3. (Cont.)
Time 1800 2000 2200 2400 0200 0400 0600 0800 1000 1200- 1600 
1500
O
Q .
aO
■DO
Subsurface Drift (cont.)
I
^ Simuliidae (1)
? Slmulium venustum (p)
^ Chironomidae (1)
^ Chironomidae (p)
■o Cllnocera sp. (p)
Surface Drift
Q. Isotoma sp.
K- Hydracarina
g Gerrls sp.
■a Saldula sp.
§ Ephemeroptera (ad)
w Alloperla sp. (ad)
P  Trichoptera (ad)
Rhagionidae (ad) 
Tipulidae (ad) 
Simuliidae (ad) 
Chironomidae (ad) 
Terrestrial Araneae 
Terrestrial Psocoptera 
Terrestrial Hemiptera 
Terrestrial Hymenoptera
5 3
- 1 — — — — 1 1 1 — -
2 2 9 5 1 4 - — 8 10 5
- 4 — 1 1 - 1 1 - 1 1
1 1
1 1
- 1 - - — - - - - - -
- - - - - - - — 1 -
— — - - — - 1 -
33 109 6 5 - - — 1 - 29 19
— 2 — 1 - - — - - 1 —
1 7 11 11 - 2 1 3 6 -
64 902 25 3 — 8 1 2 147 1393 122
1 ~ 2 2 — - - 1 1 - -
1 2 2 - - — - - 5 1
4 39 33 58 4 7 6 2 30 55 6
— ~ 1 3 — 1 - - 1 1 —
1 2 ~ - - - 2 - — - -
4 72 3 5 -  ' - — 1 3 25 5
9 4766 496 197 18 59 40 31 ]45 426 %00w
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Table B3. (Cont.)
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Time 1800 2000 2200 2400 0200 0400 0600 0800 1000 1200-
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1600
8
C Q
O Surface Drift (cont.)
3
CD Terrestrial Lepidoptera — mm 1 1 — — 1 — — 1 -
"n Terrestrial Diptera - 3 1 - - - - 1 3 7 3c3. Terrestrial Coleoptera 1 5 - 1 - 1 — — - 7 1
CD Empididae (ad) — 4 - 1 - — — 1 - 1
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at station 5 in White Cap Creek in August 1975. ' indicates that specimens were either
too damaged or immature to be identified to lower taxonomic units.
Time 1800 2000 2200 2400 0200 0400 0600 0800 1000 1200- 1600 
1500
Subsurface drift
Ephemerella flavilinea - ~ 1
Ephemerella margarita 1 - 1
Ephemerella micheneri 2 - 1 4 3 2 1 - - -
■§ Baetidae' - 1 - 2 1 1 - 2 - 2
Baetis bicaudatus - - - - 1 - - - - 2
Baetl'ë intermedius 1 3  18 3 7 5 4 1 1 7
Baetis propinquus 1 - 2 - 2 3 2 - 1 2
Pseudocloeon sp. - - 2 1 - 1 - - - -
Ameletus sparsatus - - 2
Heptageniidae'
w Cinygmula spp
o Epeorus albertae - - 1 1 - - -
Epeorus deceptivus _ ^ - 1 -
Epeorus longimanus 1 - 12 4 6 5 1
Epeorus sp.l 1 - 2 - - 1 1
Rithrogena hageni _ _ - - - 1 -
Alloperla spp. _ _ _ - - -
Claassenia sabulosa _ - - 2 - - -
Ochrotrichla sp. (1) 3 2 1 - 2 -
H00Ui
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Time 1800 2000 2200 2400 0200 0400 0600 0800 1000 1200-
1500
1600
8
CQ'
O
Subsurface Drift (cont.)
g3CD Sortosa sp. (1) — 1 2 — _ _ 1 _ _
"n Rhyacophila sp.l (1) - - — - ~ - - 1 - —c3. Lepidostoma sp. (1) - - 1 - - - - - -
CD Brachycentrus americanus(l) - 2 13 8 16 2 2 — 1 4 -
CD
"O Brachycentrus americanus(p) 1 - - 2 2 - — - - - -
OQ. Oreodytes sp. (ad) 1 - - - - — - - 1 —C
a Peltodytes sp. (ad) - 1 - - - - - - - -
O3 Heterlimnius corpulentus(ad) - - - 1 — - - - - - —
Narpus cohcolor (ad) - - 4 2 1 1 1 - - 1 1
Optioservus sp. (ad)
i Zaitzevia parvula (1)
g Zaitzevia parvula (ad) - - - - - - 1 - - -
I Helius sp. (1) - - 1 - - - - - - -
Deuterophlebiidae (p) - - - - - “ 1
Simuliidae (1) - - 2 - - - - - - -
Chironomidae (1) - 1 3 3 4 2 4 5 - 2
Chironomidae (p) 1 1 1 - - - - - -  -
Surface Drift 
Hydracarina
Ephemeroptera (ad) 4 22 7 1 - - 3 - 3 6
Trichoptera (ad) - - 1 3  3 1 1 1 - 1 1
1
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Time 1800 2000 2200 2400 0200 0400 0600 0800 1000 1200-
1500
1600
Surface Drift (cont.)
Tipulidae (ad) — 1 — 3 1 — — — — - -
Blephariceridae (ad) - - - 1 - - - - - -
Rhagionidae (ad) 12 146 8 - 1 - - 1 26 90 11
Deuterophlebiidae (ad) - — - — - 1 - - - —
Simuliidae (ad) — 1 1 — — — — — - 1 -
Chironomidae(ad) 2 4 17 6 6 4 2 1 19 19 1
Empididae (ad) — - 1 - - - - - - - -
Terrestrial Araneae - - - "• - - 1 - - — -
Terrestrial Psocoptera - - 1 - - - - - - - 1
Terrestrial Hemiptera 2 3 - 1 1 — 1 1 2 4 —
Terrestrial Hymenoptera 1 409 155 25 12 2 5 3 62 65 12
Terrestrial Lepidoptera - - - — — — 1 —
Terrestrial Coleoptera 1 - 1 — — 1
Terrestrial Diptera — 2 — — — — — 1 2
00VI
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Table B5. Estimates of total numbers of macro-Invertebrates drifting 
during a continuous 24 hour period at stations 2B and 
5 along White Cap Creek in August 1974. Estimates at station 
5 were multiplied by a conversion factor equivalent to the 
volume of water passing through the drift net at station 2B.
Station Number 2B 5
Subsurface Drift
Oligochaeta 1.15
Ephemerella flavilinea 9.10 8.53
Ephemerella micheneri 36.25 61.74
Ameletus sparsatus 20.80 4.90
Baetis bicaudatus 5.00 34.79
Baetis intermedius 103.30 173.95
Baetis propinquus 7.50 33.69
Pseudocloeon sp. — 34.55
Cinygmula spp. 9.00 17.22
Epeorus albertae 9.90 8.53
Epeorus longimanus 74.50 37.73
Epeorus sp.l 4.00
Rithrogena hageni 7.00
Nemoura columbiana — 2.70
Pteronarcys californica — 6.37
Acroneuria californica 2.50 -
Claassenia sabulosa 5.50 -
Arcynopteryx sp. “ 2.70
Isogenus aestivalis “ 2.70
Alloperla spp. 13.50 8.53
Rhyacophila sp.l larvae 1.15
Rhyacophila sp.3 larvae “ 2.70
Rhyacophila sp. pupae 6.40 4.90
Sortosa sp. larvae 10.20 11.03
Agraylea sp. larvae 1.15 2.70
Ochrotrichla sp. larvae 7.15 22.05
Arctopsyche grandis larvae 4.00 13.43
Arctopsyche grandis pupae “ 2.70
Hydropsyche sp. larvae 1.15 “
Lepidostoma sp. larvae 7.50 9.31
Brachycentrus americanus larvae 247.50 254.80
Brachycentrus americanus pupae 21.50 50.47
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Station Number 2B 5
Subsurface Drift (cont.)
Neophylax sp. larvae 
Pycnopsyche sp. larvae 
Sigara sp.
Hygrotus sp. adults 
Oreodytes sp. adults 
Heterllnmius corpulentus adults 
Cleptelmis ornata adults 
Lara avara larvae 
Narpus concolor adults 
Optioservus sp. larvae 
Optioservus sp. adults 
Ordobrevia nubifera larvae 
Ordobrevia nubifera adults 
Zaitzevia parvula adults 
Limnophila sp. larvae 
Atherix variegata larvae 
Simuliidae larvae 
Simulium venusturn pupae 
Blephariceridae larvae 
Chironomidae larvae 
Chironomidae pupae 
Empididae type A larvae
3.50
6.00 2.70
— 2.65
- 2.70
2.00 5.64
12.00 8.53
— 2.70
5.00 5.64
23.25 49.49
- 2.70
4.00 9.80
4.00 -
4.40 -
4.65 7.60
4.40 2.70
— 10.54
58.00 8.53
2.00 -
— 2.70
50.00 111.48
4.00 10.54
2.70
Total Subsurface Drift 805.90 1061.97
Surface Drift
Ephemeroptera adults 
Plecoptera adults 
Alloperla spp. adults 
Trichoptera adults 
Tipulidae adults 
Rhagionidae adults 
Simuliidae adults
123.00
1.15
6.00
96.10
8.40
2129.00
2.00
297.68
5.64
177.63
19.85
1346.28
4.90
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Table B5. (Cont.)
Station Number 2B 5
Surface Drift (cont.)
Chironomidae adults 58.50 172.97
Empididae adults 4.00 11.03
Terrestrial Araneae 5.15 13.43
Terrestrial Psocoptera 7.10 -
Terrestrial Neuroptera 1.15 —
Terrestrial Hemiptera 26.00 38.47
Terrestrial Lepidoptera 4.00 5.64
Terrestrial Coleoptera 15.90 30.14
Terrestrial Diptera 6.40 20.83
Terrestrial Hymenoptera 33.90 39.45
Total Surface Drift 2527.75 2183.88
Total Drift 3333.65 3245.85
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Table B6. Estimates of total numbers of macro-invertebrates drifting 
during a continuous 24 hour period at stations 2B and 5 
along White Cap Creek in August 1975. Estimates at stations 
2B and 5 were multiplied by a conversion factor equivalent 
to the volume of water passing through the drift net at 
station 2B in 1974.
Station Number 2B 5
Subsurface Drift
Enhemerelia flavilinea 9.20
Ephemerella margarita 2.30
Ephemerella micheneri 67.74
Baetidae’ 15.41
Baetis bicaudatus 6.90
Baetis intermedius 119.26
Baetis propinquus 66.13
Pseudocloeon sp. 43.93
Ameletus sparsatus 20.70
Heptageniidae * 2.30
Cinygmula spp. 4.60
Epeorus albertae 13.80
Epeorus deceptivus 2.30
Epeorus longimanus 152.00
Epeorus sp.l 16.10
Rlthrogena hageni 23.92
Nemoura Columbians 1.84
Alloperla spp. 13.11
Acroneuria californica 2.30
Claassenia sabulosa 2.30
Arctopsyche grandis larvae 2.30
Arctopsyche grandis pupae 2.30
Hydroptila sp. larvae 2.30
Ochrotrichia sp. larvae 129.95
Rhyacophila sp.1 larvae 9.20Rhyacophila sp.3 larvae
Rhyacophila sp. pupae 2.30
Sortosa sp. larvae 16.10
Lepidostoma sp. larvae —
Brachycentrus americanus larvae 185.84
Brachycentrus americanus pupae 11.73
Peltodytes sp. adults 2.30
Oreodytes sp. larvae 4.60
Oreodytes sp. adults 11.27
Heterlimnius corpulentus adults 20.24
4.60
10.35
64.40 
40.02 
12.42
222.87
63.48
18.40 
13.80
8.97
9.20
9.20 
8.28
138.46
21.85
4.60
4.60
9.20
64.63
5.06
18.86
4.60 
218.27
10.23
4.60
8.28
4.60
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Table B6. (Cont.)
Station Number 2B 5
Subsurface Drift (cont.)
Narpus concolor 
Optioservus sp. adults 
Ordobrevia nubifera adults 
Zaitzevia parvula larvae 
Zaitzevia parvula adults 
Helius sp. larvae 
Atherix variegata larvae 
Deuterophlebiidae larvae 
Simuliidae larvae 
Simulium venustum pupae 
Chironomidae larvae 
Chironomidae pupae 
Clinocera sp. pupae
Hydracarina
68.66 50.14
53.83 14.26
2.30 -
2.30 14.26
15.64 4.60
— 4.60
6.44 —
— 4.60
18.40 14.26
9.43 —
104.42 109.02
22.77 13.80
4.60 13.80
Total Subsurface Drift 1295.35 1219.11
Surface Drift
Isotoma sp. A.60
2.30 4.60
Gerris sp. 1.8A
Saldula sp. 1.84 -
Ephemeroptera adults 329.48 198.20
Alloperla sp. adults 8.74
Trichoptera adults 94.76 141.90
Tipulidae adults 16.33 23.00
Blephariceridae adults “ 4.60
Rhagionidae adults 5653.98 1298.35
Simuliidae adults 23.58 12.88
Chironomidae adults 546.25 365.70
Empididae adults 16.56 4.60
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Table B6. (Cont.)
Station Number 2B 5
Surface Drift (cont.)
Terrestrial Araneae 15.87 4.60
Terrestrial Psocoptera 11.50 9.66
Terrestrial Hemiptera 179.40 63.25
Terrestrial Hymenoptera 14,168.58 3450.00
Terrestrial Lepidoptera 8.74 4.60
Terrestrial Coleoptera 32.43 13.80
Terrestrial Diptera 39.79 21.85
Total Surface Drift 21,156.57 5621.59
Total Drift 22,451.92 6840.70
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1 9 5
Table Cl. Daily maximum and minimum water temperature (® C.) at
stations 3A, 6, and 16 in White Gap Creek in July through 
September 1974.
Sample Station 3Â 6 16
Sample date Min. Max. Min. Max. Min.
7/15/74 11.4 13.4
7/16/74 10.9 14.9 -
7/17/74 11.1 15.8 -
7/18/74 12.1 15.0 — —
7/19/74 12.3 14.5 — —
7/20/74 12.5 16.4 — —
7/21/74 12.6 16.1 —
7/22/74 13.7 17.0 — —
7/23/74 13.4 16.9 — —
7/24/74 12.7 16.6 — —
7/25/74 12.6 16.6 —
7/26/74 12.0 16.1 — —
7/27/74 12.4 16.5 —
7/28/74 12.4 16.9 —
7/29/74 13.4 17.3 —
7/30/74 14.3 18.5 —
7/31/74 14.2 18,6
8/1/74 14.2 18.7 —
8/2/74 14.9 17.3 —
8/3/74 14.6 16.0 — 17.88/4/74 14,0 18.5 —
8/5/74 14,3 18.0 14.1 17.8 13.1
8/6/74 15.1 17.0 14.9 16.8 13.9
8/7/74 13.8 15.0 13.7 14.8 12.7
8/8/74 — 11.8 14.4 10.8
8/9/74 — 10.8 14.7 9.5
8/10/74 - 10.8 14.2 9.5
8/11/74 12.4 16.4 12.2 15.7 11.3
8/12/74 13.4 17.8 12.1 16.1 10.9
8/13/74 13.4 15.7 12.4 14.4 11.1
8/14/74 13.2 15.1 12.1 14.0 11.0
8/15/74 12.0 16.5 10.9 15.1 9.5
8/16/74 12.3 17.5 11.2 15.8 10.0
Max.
17.9
18.1
16.3
13.8
13.9
13.8
13.9
15.5 
15.2
13.4 
13.7 
14.0
14.6
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Table Cl. (Cont.)
Sample Station 3A 6 16
Sample date Min. Max. Min. Max. Min. Max.
8/17/74 12.4 17.9 11.3 16.1 10.1 15.0
8/18/74 11.7 17.5 11.8 16.5 10.6 15.9
8/19/74 13.3 13.9 12.4 14.8 11.4 13.8
8/20/74 12.5 10.8 10.3 12.4 9.6 11.3
8/21/74 11.9 13.6 9.8 12,9 8.5 12.2
8/22/74 10.9 12.3 10.7 12.3 9.4 11.5
8/23/74 10.1 13.8 10.0 13.2 8.7 12,8
8/24/74 12.0 15.9 11.9 14.9 10.9 14.2
8/25/74 12.3 17.1 12.0 16.0 10.9 14.9
8/26/74 12.5 17.4 12.3 16.4 11.4 15.2
8/27/74 12.5 17.4 12.3 16.5 11,4 15.3
8/28/74 12.7 17.6 12.5 16.6 11.4 15.4
8/29/74 12.4 17.3 12.3 16.4 11.4 15.1
8/30/74 12.4 17.4 12.3 16.5 11.6 15.4
8/31/74 - 11.9 15.9 11.4 15.3
9/1/74 — 15.3 12.8 14.8 12.3 13.8
9/2/74 10.1 14.8 9.7 13.8 8.3 12.1
9/3/74 10.1 15.0 9.6 13.9 8.4 12.5
9/4/74 10.9 15.4 10.6 14.5 9.4 13.2
9/5/74 11.9 16.1 11.6 15.2 10.4 14.0
9/6/74 11.1 15.8 10.9 14.9 9.6 13.4
9/7/74 - 10.2 14.3 9.0 12.9
9/8/74 11.1 14.8 10.7 13.5 9.5 13.3
9/9/74 11.4 14.0 10.7 13.0 10.4 12.6
9/10/74 12.5 14.3 11.7 13.3 11.4 12.6
9/11/74 11.0 12.9 10.2 11.9 9.7 11.2
9/12/74 10.2 12.3 9.4 11.4 8.9 10.6
9/13/74 — 7.0 10.3 6.3 9.3
9/14/74 — 6.7 10.4 6.2 9.5
9/15/74 — 7.3 10.9 6.9 10.5
9/16/74 7.4 11.0 7.3 10.6
9/17/74 7.5 11.0 7.3 10.6
9/18/74 — 7.5 10.9 7.2 10,5
9/19/74 8.0 11.4 7.6 10.9
9/20/74 • • 8.2 11.5 7.9 11.1
9/21/74 7.9 11.2 7.6 —
9/22/74 7.6 11.1 —
9/23/74 7.6 10.8 —
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Table C2. Daily maximum and minimum water temperature (* C.)
at stations 3A, 6, and 16 in White Cap Creek in July 
through September 1975.
1 9 7
Sample Station 3A 16
Sample date Min. Max. Min. Max. Min. Max.
7/7/75 7.6 11.8
7/8/75 - 8.5 12.0 - 12.0
7/9/75 - 8.6 12.4 7.6 12.4
7/10/75 - 8.9 12.7 7.8 12.6
7/11/75 - 9.5 13.1 8.5 13.0
7/12/75 - 10.1 11.7 9.1 11.4
7/13/75 - 10.1 12.9 9.2 12.2
7/14/75 9,3 12.8 10.1 13.3 9.0 —
7/15/75 10.6 13.9 11.3 14.6 —
7/16/75 10.8 13.2 11.4 13.8 —
7/17/75 10.3 12.1 10.8 12.6 —
7/18/75 9.4 11.5 10.1 12.2 —
7/19/75 10.3 13.2 10.9 13.8 10.5 12.4
7/20/75 « “ 13.7 11.4 14.4 11.3 12.7
7/21/75 11.5 14.5 12.1 15.1 10.7 14.2
7/22/75 11.9 15.6 12.6 16.2 12.7 14.6
7/23/75 — 15.5 12.4 15.9 12.6 14.6
7/24/75 11.7 15.6 12.3 16.1 12.6 15.3
7/25/75 11.6 15.7 12.2 16.3 11.6 15.2
7/26/75 12.0 16.2 12.6 16.6 12.2 15.6
7/27/75 12.6 16.3 13.1 16.7 12.6 15.7
7/28/75 13.5 17.5 14.1 18.0 13.9 17.0
7/25/75 14.5 16.7 15.1 17.3 14.9 17.0
7/30/75 12.9 15.3 13.4 15.6 13.1 14.9
7/31/75 11.8 14.0 12.4 14.4 12.0 13.6
8/1/75 10.2 14.6 10.9 14.8 11.1 13.8
8/2/75 11.0 14.5 11.5 14.6 11.1 13.8
8/3/75 11.5 15.8 11.9 16.0 11.7 14.4
8/4/75 12.1 16.5 12.6 16.7 12.2 15.0
8/5/75 13.1 17.6 13.5 17.9 13.2 16.0
8/6/75 13.5 17.8 14.0 17.9 13.7 16.5
8/7/75 13.6 — 14.2 16.5 13.6 16.4
8/8/75 12.2 15.2 12.0 14.0
8/9/75 11.7 15.8 12.1 14.0
8/10/75 12.0 15.9 12.4 14.1
8/11/75 — 12.0 16.1 12.2 14.2
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Sample Station 3A 6 16
Sample date Min, Max. Min. Max. Min. Max.
8/12/75 12.1 16.3 12.4 14.4
8/13/75 — 12.3 16.7 13.1 14.7
8/14/75 - - 16.4 12.4 14.1
8/15/75 12.1 17.2 12.4 16.8 - 14.88/16/75 11.9 15.1 13.1 15.1 13.2
8/17/75 13.1 14.7 13.3 14.7 13.3 13.6
8/18/75 12.1 13.9 12.7 14.1 12.9 13.3
8/19/75 12.2 14.6 12.9 14.5 13.0 13.0
8/20/75 12.0 - 12.2 13.9 12.2 13.0
8/21/75 - 11.7 14.2 12.2 12.1
8/22/75 - 12.3 13.3 12.1 12.1
8/23/75 - 12.0 13.0 10.8 12.5
8/24/75 - 9.0 11.1 . 8.3 10.8
8/25/75 — 8.1 10.0 7.7 8.5
8/26/75 — 8.9 11.8 8.5 10.4
8/27/75 — 10.6 12.9 10.3 11.6
8/28/75 — 10.0 12.4 10.5 11.6
8/29/75 8.8 10.8 8.2 10.5
8/30/75 - 8.8 11.4 8.1 10.9
8/31/75 — 10.3 12.0 9.6 11.2
9/1/75 — 9.9 11.3 9.0 10.6
9/2/75 - 8.6 11.1 8.3 9.9
9/3/75 — 8.3 10.5 7.6 9.9
9/4/75 — 7.8 10.0 7.2 9.3
9/5/75 — 8.0 10.1 7.4 9.8
9/6/75 — 9.0 11.7 9.0 10.5
9/7/75 — 9.5 11.6 9.4 10.9
9/8/75 - 9.3 11.0 9.5 10.9
9/9/75 — 10.1 12.1 9.5 10.6
9/10/75 — 9.4 12.0 9.5 10.5
9/11/75 - 9.7 12.0 “
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Table C3. Water velocity (m./sec.) at In situ periphyton racks at
stations 2B, 6, and 16 in White Cap Creek in August 1974.
Station Number
Sample date August 1974
2B 6 
16 16
16
18
Location on sampler Water Velocity (m./sec.)
Right end 
Left end
.30 .45 
.27 .12
.30
.30
Mean water velocity
.29 .29 .30
Table C4. Water depths (m.) at in situ periphyton racks at stations 
2B, 6, and 16 in White Cap Creek in August 1974.
Station Number
Sample date August 1974
2B 6 
16 16
16
18
Location on sampler Water Depth (m.)
Right end 
Left end
.16 .18 
.14 .18
.16
.20
Mean water depth .15 .18 .18
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Table C5. Water velocity (m./sec.) at in situ periphyton racks at 
sampling stations in white Gap Creek in August 1975.
Station Number 1 
Sample date August 1975 5
2B
5
6 8 16 
8 7 6
18
6
Location on sampler Water Velocity (m./sec.)
Right end .24 
Left end .39
.27
.18
.27 .15 .42 
.36 .09 .15
.33
.39
Mean water velocity
.32 .23 .32 .12 .29 .36
Table C6. Water depth (m. ) at in 
stations in White Cap
situ periphyton racks at sampling 
Creek in August 1975.
Station Number 1 
Sample date August 1975 5
2B
5
6 8 16 
8 7 6
18
6
Location on sampler Water Depth (m.)
Right end * 25 
Left end .26
.20
.19
.16 .24 .22 
.15 .28 .18
.15
.18
Mean water depth .26 .20 .16 .26 .20 .17
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Table C7. Water velocity (m./sec.) at in situ replicate substrate
samplers at stations in White Cap Creek in August 1975.
Station Number 1 2B 6 8 16 18
Sample date August 1975 5 5 8 7 6 6
Replicate No. Location
on Sampler Water Velocity (m. /sec.)
1 Right bottom .15 .15 .48 .33 .12 .24
Right top .15 .24 .45 .54 .12 .45
Left bottom .16 .14 .16 .30 .12 .30
Left top .07 .12 .63 .60 .15 .48
Mean velocity
Right top 
Left bottom 
Left top
Mean velocity
Right bottom .15 
Right top 
Left bottom 
Left top
Mean velocity
.13 .17 .43 .44 .13 .37
.22 .90 .24 .51 .09 .24
.25 ,63 .33 .54 .27 .27
.21 1.08 .24 .33 .12 .27
.34 .90 .69 .75 .39 .48
.26 .88 .38 .53 .22 .32
.51 .60 .33 .36 .45
.18 .78 .84 .45 .45 .54
.12 .57 .57 .27 .21 .24
.17 .60 .75 .60 .39 .60
.16 .62 .69 .41 .35 . 46
Mean of replicates .18 .56 .50 .46 .23 .38
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Table C8. Water depth (m.) at in situ replicate substrate samplers
at stations in White Cap Creek in August 1975.
Station Number 1 2B 6 8 16 18
Sample date August 1975 5 5 8 7 6 6
Replicate // Location on
Sampler
Water Depth (m. )
1 Right bottom .36 .41 .36 .34 .24 .50
Left bottom .32 .42 .36 .32 .25 .48
Mean water depth .34 .42 .36 .33 .25 .49
2 Right bottom .50 .36 .28 .27 ,25 .42
Left bottom .48 .40 .31 .25 .25 .40
Mean water depth .49 .38 .30 .26 .25 .41
3 Right bottom .34 .46 .33 .37 .25 .40
Left bottom .28 .32 .27 .33 .28 .35
Mean water depth .31 .36 .30 .35 .27 .38
Mean of replicates .38 .39 .32 .31 .26 .44
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Table C9. Water velocity (m./sec.) at in situ detritus samplers
at stations in White Cap Creek in August 1975.
Station Number 1 6 8 16 18
Sample date September 1975 8 9 9 10 10
Replicate # Water Velocity (m./sec.)
1 .25 .27 .31 .06 .14
2 .34 .08 .11 .40 .26
3 .37 .09 .19 .60 .10
4 .45 .05 .37 .54 .24
Mean of replicates
.35 .12 .25 .40 .19
Table CIO. Water depth (m.) at in situ detritus samplers at stations
in White Cap Creek in August 1975.
Station Number 1 6 8 16 18
Sample date September 1975 8 9 9 10 10
Replicate # Water Depth (m. )
1 .16 .10 .14 .10 .30
2 .13 .09 .05 .10 .33
3 .10 .10 .10 .16 .14
4 .15 .05 .14 .22 .20
Mean of replicates .14 .09 .11 .15 .24
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Table Cil. Water velocity (m./sec.) and volume of water passing
through drift nets (m3/ sec.) at sampling stations 2B
and 5 in White Cap Creek in August 1974.
Station Number
Sample date August 8-9, 1974
2B 5
Area of net submersed in water (m2) 
Water Velocity (m./sec.)
.132 .105
top of net . 66 .39
middle of net .72 .27
bottom of net .33 .21
Mean water velocity .579 .296
Volume of water passing through
net per unit time (m?/sec.) .076 .031
Table C12. Dissolved oxygen concentrations (ppm.) in water samples 
collected throughout a 24 hour period at station 2B in 
White Cap Creek in August 1974.
Time Dissolved Oxygen (p.p.m.)
1000 9.2
1200 9.2
1400 9.0
1600 9.2
1800 9.2
2000 8.8
2200 8.4
2400 9.0
0200 9.0
0800 9.6
1000 9.6
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Table C13. Water velocity (m./sec.) and the volume of water passing 
through drift nets (m.3/sec.) at sampling stations 2B 
and 5 in White Cap Creek in August 1975.
Station Number
Sample date August 12-13 1975
2B 5
Area of net submersed in water (m2) .105 .105
Water Velocity (m./sec.)
Right bottom of net .63 .30
Right top of net .66 .36
Left bottom of net .48 ,24
Left top of net .72 .36
Mean water velocity
.631 .319
Volume of water passing through the
net per unit time (m3/sec.) .066 .033
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